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T the Head of this third Volume, which treats 


De Explanation of the Curs of the 
eſpecially of the Courſe of the Waters, we can- 
not propoſe an Example of a Prince that has 


I Third Volume. 
. A better imployed that rich Preſent of Nature, than 


The Frontiſpiece. 
4 Lewis the Fourteenth, The Water- Works of his Royal 


Palaces are the Admiration of the whole World: But 


nothing in that kind is comparable, both for the Uſefulneſs 
and Boldneſs of the Undertaking, to the Canal he ordered 
to be made through the Province of Languedoc, from the 
Cape of Cette, quite to Toulouſe; which diſcharging it- 
© ſelf into the River Garonne, joins the Ocean with the Medi- 
terranean Sea. Lexvis the Fourteenth is repreſented here, 
ordering Mr. Colbert to give him an Account of the Pro- 
ject that had been preſented by Mr. Riquet, and giving his 
Orders for the Execution thereof. 
Fiſhing, Page 54. | 
The two Fiſhermen which are in the Boat fling the Net, 
called the Sean (*). See the ſame Fiſhing at Sea, &c. 
drawn more at large. Plate XVII. | | 
Ihe two other Fiſhermen, which are going towards the 
Entrance of the Rivulet into the River, are ready to make 


uʒỹſe of the Pocket-net (), and of the raking Pole, which 
one of them carries on his Shoulders, 


The Net that is drying upon the Land juſt by, is a 
Sweep-net with it's Wings. It is laid upon the Shore, 
after the ſame manner as they place it in the Water. 
The Animals that live in Mountains. Page 113. 
A. The Rain-deer of Lapland. B. the Elk. C. the 
Bear. D. the Antelope. E. the Civet- Cat. 
The Rain-deer has been painted by Mrs. Bae porte, 
from one that was ſent from Stochholm to Paris. The 
. Others are taken from the Figures of Sebaſizen le Clerc. 
| The firfl Figure of the Section of a Ship. Page 128. 
Mr. Du-Puy, a Maſter of the Requeſts, and ancient In- 
tendant of Nexw-France, has been pleaſed to chuſe him- 
(% ADrag-net, (+) A Net in the Form of a Bag ſet upon a Hoop. 
| 2 iclt, 
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ſelf, what he thought might be ſufficient here for what 
belongs to Navigation, and to give himſelf the Explana- 
tion thereof (|). 

A. The Keel. B. the Stern-poſt. C. the Stem. On 
the Keel are laid the Floor-timbers or Ribs, which are 
flat between 3 and 4, and round both between 2 and 3, 
and between 4 and 5. Likewiſe on the Keel are laid the 
Dead-wood, which are ſmall Ribs in Form of Forks, 
between 1 and 2 of the Stern, and 5 and 6 of the Head. 
On the Ribs is laid the Keelſon. D. which covers and 
Joins together all the Ribs. E. the Stern. F. the Head. 
G. the Rudder. H. the Tillar, to which is faſtened the 
Handle or Whipſtaff, which goes up to the Quarter-deck 
in M. I. the Lower-gun-deck. K. the Middle- gun- deck. 
L. the Upper-gun-deck. M. the Quarter-deck. O. the 
Gunnel. P. the Hold of the Ship. It is all the Space 
that is from the Lower-gun-deck I. to the Keelſon D. 
Q. the Main-pump. R. the After-pump. S. the Bit- 

ins; ſeveral Piece. of Wood, to faſten the Cords be- 
2 to the Yards, T. the Knees, that ſerve to ſup- 
port the Bit-pins. V. the Ladder of the Hold. X. the 
Partitions. V. the Main and Fear-capſtan, the Uſe of 
which is to raiſe great Weights. Z. the Stairs between 
Decks. . the Port-holes, with their Cannons. 4. 
the Hawſe-holes, under the Head of a Ship, through 
which the Cables run. 1. The Main maſt. 2. The 
Mizen-maſt. 3. The Fore-maſt. 4. The Boltſprit. 

The Second Figure of the Section of a Ship. Page 128. 

As the whole Inſide of this Ship is ſhaded, the Letters 
are not placed upon, but over-againſt the Pieces they re- 
hate to. | | 
A. The Main-maſt. B. the Mizen-maſt. C. the 
Fore-maſt. D. the Bowſprit. E. the Round-houſe. F. 
the Great-cabin, where the Council is held. G. the 


Captain's Cabin. H. the Gunner's-cabin, I. the Hold 


divided into ſeveral Rooms, or Partitions, wiz. K. the 


Wine-room (*). L. the Powder-room (+), under the 4 


(il) In the Tranſlation of the Sea-terms and other Things belonging 
10 Ships, I carefully conſulted Sutherland's Ship-builder's Aſſiſtant. 


Seme Particulars wherein the French Ships differ from tbe Engliſh, are 


kikenwiſe remarked, | 
(*) The Bread-room in the Engli 


Ships, 
(+) Tbis in the Engliſh Sb 


next the Head of the ip. 
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Lower-gun-deck. M. the Bread-room. N. the Bacon- 


room. O. the Place wherein the Water is kept. P. the 
Well. Q. the Maſter's Store-room, wherein the Sails, and 
the Surgeon's Cheſt are kept. R. the Cable-room. S. 
the Lion-room and Priſon (|). T. the Cook- room, under 
the Fore-caſtle, It is not always in the ſame Place. 
V. the Main-deck, X. the Taſerrel. V. the Head- 
Z. the Gunnel, and three Tire of Guns. 


3 The third Figure of the Section of a Ship of the Firſt Rate. 


1. the Main-yard. 
in it's proper Place in the Figure. 


Page 128. 
with all it's Appendages, vi. 
2. The Main-ſail. (The 2. is not 


It ſhould have been 
put under the Main-yard 1. where the Sail is furled) 


A. The | Main-maſt; 


| 3. The Main-top. 4. The Cap or Tenon, which ſerves 
to join the Ends of the two Maſts, and covers the Top 


of the Main-maſt. 


5. The Main-top-maſt. 6. The 


p Main-top-ſail, with it's Yard. 7. The Main-top-gallant- 


truſle-trees and Croſs- trees. 
maſt. 


8. The Main- top-gallant- 
9. The Main-top-gallant-yard, with it's Sail furl- 
ed. 10. The Flag. B. The Mizen-maſt, 11. The 
Mizen-yard, with it's Sail furled. 12. The Croſs-j:ck- 
yard, that carries no Sail, but ſerves to ſpread the Mizen- 
top-ſail. 13. The Mizen-top. 14. The Mizen-top- maſt. 
15. The Mizen-vane. C. The Fore-maſt. 16. The 
Fore- yard, with it's Sail furled, 17. The Fore-top. 
18, The Fore-top-malt. 19. The Fore-top-yard, with 
it's Sail ſpread. 20. The Fore-top-gallant-maſt, with it's 
Yard and Sail furled. 21. The Fore-vane. D. The 
Bowſprit. 22. The Sprit: ſail · truſle-· trees, and Croſs- trees. 
23. The Sprit-yard and Sail furled. 24. The Sprit-ſail- 
top: maſt. 25. The Jack-ſtaff, with the jack. E. the 
Ancient. F. The Lanthorn. (The Letter F has been 
omitted in the Figure: it ſhould have been put near that 
large Lanthorn, which is at the Stern) G. the Galleries. 
(The G 1s not well in the Figure. It ſhould have been 
put by the Galleries that jut out under the Stern) H. 
the Main- ſtay-ſail furled. (The Engraver put I. for H.) 
I. The n K. The Skiff. a. The Shrouds: 
Cords that ſerve both to ſtrengthen the Maſts, and for 
Ladders, b. The Back-ſtays, that ſtrengthen the Top- 
(U The Peauder-roam in Engliſh Sbips. 
| "0:9 maſt. 
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maſt, c. The Stays. d. The Lifts. Near the Mizen- 
top-maſt, and near the Sprit-top-maſt, the Engraver put a. 


inſtead of d. e. The Sheets. f. Ihe Braces to govern 
the Yards. g. The Clew-lines. h. The Tacks, to 
keep the Corner of the Sail ſteady, drawing contrary to 
the Sheet. I. the Crow-foot, which is compoſed of {mall 
Cords arifing from a Block or Centre, and faſten to the 
Top, in order to fave the Top-ſail, when it is handed, or 
taken in. | N 
A Ship with all her Sails ſpread. Page 128. 

This Ship ſtands large with a fair Wind, having all her 
Sails ſpread, except the Bowſprit-ſail, and the Stay- ſails. 
A. the Maimmaſt. A a. the Main-ſail. A b. the Main- 
top-ſail. A c. the Main- top-gallant: ſail. 
maſt. Ba. the Foreſail. B b. the Fore-top-fail. B c. the 
Fore- top-gallant-ſail. C. the Bowſprit. C a. The Sprit- 


{ail furled. C b. the Sprit-fail-top-ſail furled. D. the 


Mizen-maſt. Da. the Mizen-ſail, in Form of a Triangle. 
D b. the Mizen-top-ſail. Dc. the Mizen- bonnet, or 
ſmall Additional-ſail. E a. the Ancient. E b. the Flag. 
E c. the Jack. F. the Poop-Lanthorm, G. Vanes, 
which ſerve to ſhew which way the Wind blows. The 
Ancients and Standards ſerve to diſtinguiſh the Nations, 
The Pendants, Streamers, and particular Flags, ſerve to 
G3tinguiſh the ſeveral Commanders, or to give particular 
Signals, in the Day-time. As to the manner of placing 
the Flags, and of ſtriking and lowering them out of Re- 
ſpect, there is a certain Ceremony regulated or agreed to 
among Nations; but often diſputed in many Points. H. 
the Stern: The Galleries, &c. K. the Cat's-head: 
Pieces of Wood, which ſtand at the Head of the Ship, 
to ſupport the Anchor. L. the Anchor. 
Bar of Iron terminating in two Arms, or ſharp Hooks. 
It has alſo at the End a Ring, to which the Cable is 
faſtened, and a Stock, or long Piece of Wood, which 
ſtands croſs-ways, or at right Angles with the two Arms. 
The Anchor, not being able to reſt upon one of the two 
Extremities of the Stock, falls neceſſarily on one Side, 
and always preſents to the Ground one of the Hooks; 
which taking hold of it, holds the Ship. M. the Reeves 
or Oilet-Holes, with ſhort Strings running croſs the 
Head of the Sail, by which the Sail may be taken up, 
er made leſs, as there is Occaſion. The 


B. the Fore- 


It is a great 
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[ ; The Manner of launching a Ship in the Water, Page 160, 


As Ship is launched into the Water, when all it's outſide 
Work is entirely finiſhed, and there only remains the In- 
= fide to be fitted up. | 

A. The Cradle. Long Pieces of Wond, which are put 
on each Side of- the Keel. B. a Rope to hold the Ship. 


C. Wedges of Wood, which one drives in to ſet the Ship 


free. D. Men who draw forwards. E. a Carpenter 


who cuts the Props and the Rope. 


The Section of a Galley, Page 131. 
A +. The Keel upon the Stocks, in order to the Build- 


b ing of a Galley. B. the Main-maſt in the middle of the 


" Veſſel. B. the Fore maſt, or Trenchet, ſtanding cloſe to 
the Head. C. the Main-ſail- yard, or Antenna. C. the 


F Fore-ſail-yard. To theſe are faſtened the Scuttle-yards, to 


> lengthen the others. D. the Main-ſcuttle-yards. D. the 


2 Pore ſcuttle-yards. E. the Main-ſhrouds, E. the Fore- 


> ſhrouds, F. the Main- maſt-head. F. the Fore-maſt-head. 


S. the Tops, or Gable. H. the Main- pendant, and the 


PFore- pendant. I. the Streamers, K. the Flags. L. the 


Ancient. M. the Main and Fore-lifts. O. the Poop. 


P. the Arrow, () a ſort of long Pole, with a long Head 
to it. Q. the Tillar. R. the Eſcontre (t). S. the Rud- 


der. T. the Eſpale, or firſt Seat of Rowers in a Galley. 
V. the Eſcale (). X. the Prow, or Sperone in Iialian. 


V. the Rembade, or Fore-caſtle. Z. the Steerage, or 


F Place where the Compaſs is placed. &. the Great-cabin. 
a. The Eſcandolat, or Captain's Store-room. b. the 
= Powder-room. Then follow the Rooms for ſtowing Le- 


gumes, Wine, and other Victuals, as far as c. This 
Part is called the Compagne. d. the Tavern, after 
which are the Rooms for the Sails, the Ropes, and the 
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b Surgeon's Cabin, as far as e. which is the Tolar or Ho- 
ſpital. f. the Courſey or Corſia, in Jalan, which is 


the Paſſage from the Prow to the Poop of the Galley, 


1 between the Banks of Rowers. h. Rails, along which 
are placed Swivel-guns. . an Oar, which conſiſts of 


* 
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it's Blade 1, it's Reſt 2, it's Handle 3, and it's Round 4. 


F The Boat of which one ſees a Section behind the Gal- 


ley, is called the Caique or Skiff in the Mediterranean. 
(% In French la Flcbe, (T) The French Name. 


()) The French Name, Ws 
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A Fiſher's Beat. Page 135. E 

This large Boat has two triangular Sails, which the Fiſh. 
ermen are going to ſtrike or lower, after they ſhall 
have let the Anchor drop. The two Pieces of Wood 
which are floating near the Cables, are called Buoys. They 
are faſtened to the Anchor with a Cord, called the Buoy- 
line, and ſerve to ſlew where the Anchor lies. Ihe Fith- 
ermen that are on the Shore, draw out of the Water the 
Drag-net they have flung into it. The other Boat is a 
Venetian Gondola. | 

The Figure of a ſmall Veſſel. Page 135. | 
This Veſſel is called a Hoy, or Bilander, being a ſort 


of Dutch Veſſel. Sloops, and other ſmall Veſlels, are 


much of the fame Kind. They ſerve to carry Goods 
aboard the large Ships, but eipecially to enter with the 
Tide into Rivers, where large Veſſels might run the Riſk 
of running a-ground, by drawing too much Water. 

A. This Veſlel is rigged after the Hoy-manner, with 
a Maſt to let down. B. It has a large Rudder, to take 


more Hold of the Water. C. It has at Starboard ard 


Larboard, that is, on it's right and left Side, a Lee-board, 
which is made of ſeveral Boards faſtened together, of an 
oval Form, much like that of the Sole of a Shoe. This 
Piece of Wood, when let down into the Water, eſpecially 


into a River, bears up that ſmall Veſſel againſt the Re- 


ſiſtance of a contrary Wind; and by oppoſing to the Wa- 

ter a larger Surface, on a Line that 1s parallel to the Side 

of the Veſſel, it diminiſhes the Lee-way, and keeps the 
Veſſel from going from it's Courſe. 

The Thornbacks, Page 142. | 

A. The Thornback, ſeen on both Sides. B. 'The Cat- 

Fiſh, a ſort of Shark, whoſe Fleſh eats very well. The 


Form of it's Mouth and Gills may be remarked. . The 


ſame Order is found in all the different Kinds of Sharks. 
C. the Cod. D. the Torpedo or Cramp-fiſh. E. the 
Fire-flaire. F. the Orbis or Globe- fiſ. G. the Sun- 
oy. H. the Cuttle-fiſn; a fort of Pourcontrel or Po- 
ypus. | 

3 the Number of the Sea- fiſnes is almoſt infinite, 
we have been forced to limit it to thoſe Figures which are 


more particular than the others, not to make this Volume 


too big. 
The 
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Trab ſeen above and beneath. C. the 
D. the Shrimp. E. the little Sea-horſe. F. the 
Soldier-crab. G. the ſame ſheltered in a Shell it found 
empty. | 
lengthens and widens as it grows. I. the ſame ſeen 
naked out of it's Pipe. K. the two Graters or Files that 
are round it's Head, L. it's Tail and two Wings. M. 
the Orifice or Hole, through which it has a Communi- 


are ſeveral other Kinds of Limpets. 
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The Crab-Fiſhes. Page 147. 
A. The Spider-crab ſeen above and beneath. B. the 
great Lobſter, 


H. the Pipe-worm in it's Hole, which it 


cation with the Water, and draws it in, or !lings it out, 


as it needs. 


The uniwalde Shells; that is, thoſe that are of a ſingle 
. 1 

A. The Limpet. B. the Venus ear, or Sea- ear, ſeen 
outwardly and inwardly. C. the Indian Limpet. There 
D. the Button; fiſſi, 
with the Tubercle, that is jointed into the biggeſt End 


CCF 6. 


the Bodies of ſeveral Button - fiſnes, the Prickles of which 
have been taken off, and reſembling Buttons. H. Centre- 
Shells. Theſe are ſo many Cells for ſmall Fiſhes of 
the Oyſter-kind. I. the Star-fiſn. The Figure that 
looks like an Heap of ſmall Snakes, at the upper Part of 


the Cut, before the Limpet. A. is a Quantity of Pipes 


of a hard Matter, wherein many Sea-worms did live. 

The univalve Shells that have a ſpiral Form. Page 15 1. 

A. The Sailor. B. the ſame with a Part of it's Outſide 
broken, that the Order of all the little Partitions within 
may be ſeen. C. the thin chamfered Sailor. D. the 
concave ſhort Whirl. E. G. the Silver-whirl, with it's 
Cover or Operculum. H. the great Whirl. I. the 
ſame cut from one End to another, through the middle, 
that the Inſide of it may be ſeen. K. the Sea-ſpider. 
L. the fingered Whirl. | 
The Continuation of the univalve Shells of a ſpiral Form, 

Page 152. 

A. The Mitre-ſhell. B. the Harp, C. the Top- 
whirl, D. Blackamore- teeth. E. the Unicorn-ſhell. 
F. the Purple-ſhell, G. the Spider-ſhell. H. the 
Muſick-ſhell. I. the great muricated Whirl, K. the 
golden Trochus. 
| | The 
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The moſt full of Prickles among theſe laſt Kinds, as 
the Purple-ſhell, the great muricated Whirl, and the 
great Spider-ſhell, are of thoſe which the Ancients 
called Purples, or Purple-fiſhes, becauſe they took that 
rich Colour out of them, We choſe thoſe only whoſe 
Differences are very ſenſible. | 

The Bivalveiſbellt, or thoſe that are of two Pieces. 
Page 153. 

A. The Oifter ſeen inwardly and outwardly. B. the 
ſmooth Cockle. C. the Lampin, or Sand-muſcle. D. 
the Muſcle. E. the fat-crowned Cockle. F. the long 
gaping Cockle. G. the Heart-cockle. H. the Razor, 
or Sheath-fiſh, I. the great furrowed Scallop. K. the In- 
ſide of the Naker, or Mother of Pearl, and the Situation 
of the Pearls, L. Sea-nettle opened, and ſeen face- 
wife. M. the ſame ſhut, and ſeen ſideways. M. the ſame 
ſpread. The Dictionary of the Shells is not yet ſettled. - 

The Choice we made of the Kinds that differ moſt 


from one another, is ſufficient to give the Reader a Hint 


of the wonderful Variety that is in all this Part of Na- 
ture; for there is almoſt none of theſe Kinds, that is not 
ſubdivided into many others, which beſides the common 
Reſemblance that unites them under the ſame Genus, have 


a particular Form that diſtinguiſhes them from any others. 


The Sea Plants. Page 155. 

A. The Oar-wood. It's Leaves are ſometimes many 
Ells long. B. It's Fruit ſhut up. C. It's Fruit opened, 
with it's Seed viſible. D. the Sea-moſs. f. the ſame 
ſeen in a Microſcope. 
ſeen in a Microſcope. 
this Kind of Weed and on the others in a Microſcope, 
are ſo many little Shell-fiſhes very regularly made, that 


live on the Branches of that Plant to which they ſtick. 


F. another Wrack or Sea-fern, d. The ſame ſeen in a 
Microſcope. G. the Oiſter-weed, the Leaves of it are 
limber, and reſemble a Cloth. g. the Leaf of it ſeen in a 
Microſcope. The Regularity of the Maſhes of that 


Texture ſhews it to be an organized Plant, and an uniform 


Vegetation. 
The Continuation of the Sea-plants, Page 157. 
A. The Sea-fan, a Lithophyte or half-ſtony Plant. B. 
another ſtony Plant. C. the ſame in a N 
| | Theſe 


E. the Silk-ſea-weed. e. the ſame _ 
The ſmall Points that are ſeen on R 
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Mheſe Examples will be ſufficient in that Kind, to ſhew 
again, that there is a perfect Regularity, and a conſtant 
Order, and not a caſual Generation, as is that of the 
Stalactites, or ſtony Icicles, in the Vaults that drop 
Water. D. the Brain-ſtone. E. the ſame ſeeded with 
Stars. F. G. Madrepores full of Branches. H. Madre- 
pore full of Leaves. Some Virtuoſos call this the Pink. 
1]. the Coral. K. the ſame ſeen in a Microſcope, with 
the Places wherein the Flowers are incloſed in Form of 
Holes made like Stars, in the middle of each Tubercle. 
L. the Coral newly drawn out of the Sea, and ſpreading 
it's Flowers in a Veſſel full of Sea-water. The inward 
Subſtance of the Coral is all Stone, and increaſes by 
the Application of a ſort of milky Juice, that hardens 
under the Rind. The Vegetation ſeems to be only in 
the Rind. 
85 Coral Fiſhing. Page 158. | 
A. The prominent Parts of the Rocks where the Coral 
is found with it's Head turned downwards. B. "Two large 
Pieces of Wood, croſſing each other at right Angles, with 
an heavy Bullet at the Centre of them, and a Net on 
each End. This Machine they let down into the Water, 
moving it from Place te Place, that the Nets may lay 
hold on the Coral branches, which they break off and 
bring up with them. C. another Contrivance for the 
ſame Purpoſe. It conſiſts of a long Pole ſupported with 
two Cords, with a Bullet to keep it ſteady, and a Bag to 
draw the Coral away. : | 
| Petrified Bodies. Page 250. 
A. The Belemnites or Thunder-bolts. B the Stone 
called Dendrophore, whereon is the Impreſſion of ſome 
Plants, which very probably are a ſort of Sea-weed. C. 
the Serpent-tongues. They are not indeed real Serpent- 
: tongues, but petrified Teeth, come out of the Jaw of the 
- largeſt Shark , whoſe Head is ſeen here at D. E. the 
Ichthyopetra, or the petrified Fiſh, F. the Aſtroite or 
Star-ſtone. It is a Madrepore, the Stars of which have 
been filled with a cryſtalline or ſtony Matter. - G. the 
© Batton-fiſh petrified. H. a petrified Snake. In thoſe 
two laſt the Shells or Cornua Ammonis are quite diſſipated. 
© becauſe of their Thinneſs. There remains only the Earth 
: * The Canis Carcharias, 


=F 
#7 
* as 


that 
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that was petrified in them as in a Mould, I. a petrified 


Fruit. K. theſe Horns and the pretended Thunder, bolt I 


are, as likewiſe the Belemnites A. ſo many petrified 'Teeth, 
The ſmooth Enamel, with which all thoſe Pieces are cover- 
ed, is a Proof of it. L. the Entrochi. Theſe are probably 
the Vertebræ or Back-bone of ſome Fiſh, the hardeſt Parts 
of which have been preſerved, and then petrified. N. a 
Bit of the Horn of the Narwall petrified. 


Figured Stones, Page 252. 


| Moſt of theſe Stones are of the Kind called Dendro- 
phores. | | 

A. Has the Impreſſion of an Ear of Barley, B. that 
of ſeveral Branches of Fern, Sc. C. that of another 
kind of Fern. D. that of an Elm-leaf. E. that of a 
Willow-leaf folded. F. that of an Inſet. G. is a 


Piece of Fhrentine Marble, which, they pretend, repre- 


ſents Caſtles and Ruins, but in reality repreſents nothing. 
The Figures of the Shells are drawn partly from the 


Life, and partly taken from thoſe of Bonanni. The 


figured Stones are taken from a Book, intitled, Herbarium 
Diluvianum, of Mr. Fames Scheuchzer, a Phyſician of 
Zurich, and a learned Man, both judicious and laborious, 
The Petrifications are taken from the Eng/;h Epitome of 
the Philoſophical Tranſactions, and from the Metallotheca of 


Mercatus, printed by the Command of Pope Clement the 


Eleventh. © 


The Delft Ware-Potter, working on his turning Wheel. 
Page 231. | 

1. The Wheel, which the Potter turns with his Foot 
upon it's Pivot. 2. The Head of the Wheel whereupon 
the Potter puts the Piece he is to work. 43. The Piece 
turned by the Potter. 4. A Piece of Wood with which 
the Potter makes his Piece ſmooth. 5. The Ruler or 


Stick that ſerves to fix the Height of the Piece. 6. The 
Square. 


perfect, by cutting away the ſuperfluous Earth, when it is 
half-dried. 8. A Bowl full of Water to uſe in proper 
time. 9. Several Lumps of Earth ready to be worked. 
10. A Wire that ſerves to ſeparate the Piece from the 


The Spunge is at the Foot of the 
1 4% 


Head of the Wheel. 
Stick or Ruler. 


7. An Iron- tool, that ſerves to make the Piece 
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The Sprouts on the firſt Line. 


grown ſtronger. 
tender, and wrapt up in a ſtronger one. 


that did contain them. 
cCreaſed. 


out of the Earth, and to draw it's Subſiſtence from the 


Green that begins to ſhew itſelf. 1. 
Seed entirely withered. 
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I did all my Endeavours to give here the Deſcription of 


u Glaſ-houſe, and that of the Forges; but never could 
meet with any thing tolerable in that Kind. 


The Progreſs of Vegetation. Page zog. 


A. the Lobe of a big Pea, the Sprout of which begins 
to ſhoot. a. the Radicle. b. the Head of the Planta- 


ſeminalis lying between the two Lobes, to which it is 
faſtened with two Strings. c. the Place of one of the 
Strings, that did reach into the other Lobe, which has 
been taken off. B. a Sprout that has been pulled out 


from between the two Lobes of the Bean. a. the Root 
ſprouting the firſt out of the Bean. b. the firſt Leaves 


that did lie between the Lobes, and are a ſort of Caſe to 


all the others. cc. the Traces of the two Strings or 
ſmall Veins, through which the Sprout did draw it's 
Nouriſhment from the Lobes. C. the Sprout of a Pea 
1. the Radicle. 2. the Leaves till 
3. D. a Grain 


of Corn that begins to Sprout out. 1. the Caſe within 


which the Roots are incloſed, and which ſprouts out the 


firſt. 2. the Caſe of the Leaves ſprouting after, but 
| faſtened with a String to the Bag that contains the Seed 
with which the Sprout is nouriſhed, E. the Sprout grown 
ſtronger. 1. the chief Root ſprouting out of it's Caſe. 
2, 2. two lateral Roots ſprouting out of two other Caſes 
F. the ſame unfolded and in- 
G. the Caſeof the Leaves that begins to ſpring 


| Juices of the Earth. g. the Caſe of the Seed that begins 
to wither. H. the ſame Caſe grown ſtronger and opened. 


h. the firſt Leaf ſpringing out of it's Sheath. I. the 
the Caſe of the 


2. the Orifice or Opening of 
the firſt Sheath. 3. the firſt Leaf that begins to unfold 


| Itſelf, and being a Sheath to the ſecond, which is wrapt 
up Within it, which ſecond Leaf wraps, up within it the 
third, wherein is a fourth one, that encompaſſes the Ear. 
Tphoſe fix laſt Figures of the Corn in it's firſt ſpringing 
cout, may ſtill be of Uſe, when you read the twelfth Dialogue 
of the Second Volume. We ſhall give another Example 
of the Springing out of the Sprouts. 
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The Caſes of the Buds of the ſecond Line of the ſame Cut. 
K. the Bud of an Oak-trce covered on the Outſide, 


with many ſmall Leaves ranged one upon another, like the 


Tiles of the Top of a Houſe, or like the Scales of 3 
Fiſh. K. the Cicatrice of the Place from which the 
Foot-ſlalk of a Leaf did fall in Autumn. L. the ſame 
Order and Symmetry in the Buds of the Plum-tree. . a 
ſmall Branch of an Elm, freed of it's Covers. a, a, a. are 
the true Leaves; b, b, b. are preparatory Leaves, or a 
ſort of Scales that did contain and cover the true Leaves, 
When the Leaves a, are grown ſtronger, the Leaves b. 
being become neecleſs, they dry and vaniſh into Duſt, 
M. the Bud of an Apricot-tree. This Bud, which is a 
Bud for Flowers, begins to bud in June, near the Place m. 


from which the Foot-ſtalk of a Leaf did fall the laſt Au- 


tumn. This Bud ſwells by Degrees during the Summer, 
by the ſpreading of the ſmaller Leaves or Scales that co- 
ver it, and maintain it during the Winter. The laſt 
Leaves which are round at Top, are thole of the Flower ; 
they will ſpread in the Spring. N. the ſame Symmetry 
in the Buds of the Almond-tree. But it has beſides a fort 
of Cup, which for a greater Security encompaſſes the 
Leaves of the Flower which are yet one upon another, like 
2 Roll. O. the double Cup of a Pink. The lower Cup 


is the Caſe of the Second, which will not be open at the _ 
Top, before the Flower it incloſes be fit to ſhew itſelf in 


all it's Beauty. 

The Diſps/ition of the Piillums and Stamina of Flowers. 

| The third Line of the ſame Cut. 
Theſe Figures are magnified in a Microſcope. 

P. the Piſtillum and the Stamina of the Flower of 
the Plane-tree, Cherry-tree, &c. Q. the Piſtillum and Sta- 
mina of the Flower of the Pear-tree. a. the Piſtillum 
or Tube, in both theſe Flowers. The lower Part of this 
Piſtillum contains the Seed, and the higheſt receives the 
Duſt that makes that Seed fruitful. b. b. the Tops of 
the Stamina. Theſe Tops are like Bags full of a fine 
Duſt, which they drop when they are ripe or ſwelled 
by the Heat. c. c. the Place where the Seeds of the 
Pear are. The Body round them is the Pulp of the 


Fruit. When the Seed has been made fruitful, the Pulp _ 
of the Fruit that covers and nouriſhes it, lirengthens 13 
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every Day more and more; and then the Leaves of the 
Flower, the Stamina, and the Piſtillums, become needleſs, 
5 dry, and vaniſh away. The Remains of them are ſeen at 
the Head of the Fruit, and are called the Crown of the 
Pear or hh R. the Flowers that grow at the Top of 
the Maize. two hollow Leaves, that ſerve for a Caſe 
to the two following ones. 2. theſe are the Covers of 
the three Stamina or Pedicles that ſupport the Tops, 
>. there is here no Piitillum to receive the Duſt that 


} 


falls from the Tops of the Stamina: But this Tube is at 


the lower End of the Stalk in many different Places. 


The Seeds, and the Bunches or Ears, are to be formed in 
dhe ſame Place. See the Figure of the Maize or Turki/ 
Wheat, Vol. II. Dial. XII. See the ſame Diviſion 

| of the Stamina and Seeds, in the Figure of the Pine— 
tree, Vol. II. 

Theſe Examples may be ſufficient to give a Hint of the 

right Diſpoſition of the Plants in which the Flower joins 
the Caſe of the Seeds with the Stamina, and of the 
Plats in which the Stamina are in one Place, and the 
Caſe of the Seeds in another. 

All the Figures I have gathered in this Cut are true, 
though groſsly done. They are taken from the excellent 
Work of Malphigi, who did not multiply his Engravings 

in order to pleaſe and amuſe the Publick, but only to render 
- himſelf intelligible, 
Tue Orbit which the Earth deſcribes in one Year round the 
Sun. Page 341. 

AA. repreſents the Plane of the Circle or Ellipſe the 
Earth makes in one Year round the Sun; while every 
four and twenty Hours it makes a whole Revolution 

round it's own Axis: Juſt as a Ball that rolls a certain 
Space, rolls every Minute round itſelf by the ſucceſſive 
riſing and falling of all it's Points. 

When the Earth is the Sign called Capricorn, t the 
| Inhabitants of it ſee the Sun in Cancer. When it is in 
Aries, they ſee it in Libra. Thus the Earth attributes 
all the Alterations of it's Place to the Sun, which keeps 

} | always in the ſame Place, Beſides, it attributes to the Sun 
It's daily Revolutions, and whilit the Earth turns round 


before the Sun, it ſeems that it is the Sun that paſſes 
ver the Earth. 


If 
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If the Earth had always it's Axis B. perpendicular ts 


the Plane AA. without inclining to one Side more than 


to the other, it would have the Sun perpendicular to the 
{Equator D. during the whole Courſe of it's annual Ro- 
tation; and conſequently the Sun would be viſible 12 
Hours, and inviſible the other 12, to all the Inhabitants of 
the Earth throughout the Year. 


But when the Axis B. of the Earth placed in Capricorn, 


inclines itſelf 23 Degrees and a half towards the North 
and towards the Sun, the ÆEquator D. mult needs be 23 
Degrees lower than the direct Ray of the Sun. The 
Sun will then appear to be in Cancer, over-againſt the 
Point E. 23 Degrees under the terreſtrial Æquator. The 
Earth in it's Revolution of that Day, brings ſucceſſively 
under the Sun all thoſe Points at the Diſtance of 23 De- 
grees from the Æquator. The Sun will therefore ſeem 


to paſs under all theſe Points, and to deſcribe the Tropic 


of Cancer. | „ 
The Farth, by advancing forwards on it's Orbit towards 
Aries, will receive the direct Ray of the Sun, on one of 
the Points that are between the Tropick of Cancer and the 
ZEquator. The Sun will then ſeem to deſcribe every Day 
a new Circle parallel to the /Equator. 
The Earth when got to Aries will ſee the Sun in Libra, 


and as it keeps it's Axis in a Situation parallel to that it 


had three Months before, in this Caſe it does not incline 
it towards the Sun. It receives then the direct Ray of 
the Sun on it's own Equator, and oppoſirg ſucceſſively 
to the Sun all the Points of it's own /Equator, it will ſee 
the Sun deſcribing that Circle, or paſſing over all the 
Nations that live under it. Three Months after, when 


got to Cancer, it will fee the Sun in Capricorn, and al- 


ways inclining it's Axis 23 Degrees towards the northerly 
Stars, the more it removes it's Axis from the Sun on that 
Side, the more it inclines it towards the Sun on the op- 
Polite Side. 
23 Degrees towards the Sun, it's direct Ray will then fall 
on F. at the Diſtance of 23 Degrees from the Æquator, 
ſince the ſame Ray would fall on D. did not the Axis 
incline itſelf at all. It will then be Summer to the In- 
habitants of the Auſtral Hemiſphere, and Winter to thoſe 


of the oppoſite one. During the three following Months, * 
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Months, | 
I f we leave the ZEquator, all will be altered. If we 
Advance 20 Degrees towards the Pole, dur Horizon will 


the 
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the Earth will oppoſe to the Sun one of the Points that 
are from F to D. and bringing under the Sun in each of 
it's daily Revolutions Points equally diſtant from the Æqua- 
tor, the Sun will ſeem to deſcribe a Circle parallel to the 
© Zquator. 


Xvi 


In ſhort, the Earth placed in Libra, and inclining 


neither of the Extremities of it's Axis towards the Sun, 
Vill receive the direct Ray of it on it's Aquator, which 
will form the Spring, and renew the Year. The Inclination 
alone of that Axis on the Plane of the annual Orbit 


(provided it be conceived to be always the ſame, and 
always parallel to itſelf) is then ſufficient to account for 
the Diverſity of the Seaſons, The uncqual Length of the 
Days has it's Principle, from the ſame Inclination of the 
Axis, and from the manner after which the Horizon of 
each Nation cuts the Circle which the Sun ſeems to de- 
ſcribe every Day. 

The Horizon is the Extremity of the Lands that ter- 
minate our Sight. It forms a Circle, in the Centre of 
Which we are, and which is ſuppoſed to be viſible enough 


to let us ſee about 180 Degrees, that is, the half of the 


Heaven. In the mean time, it hides from us the other 


half, or the inferior Hemiſphere, If we go to the Aqua- 


tor, our Horizon, that reaches go Degrees on one Side, 
and 90 Degrees on the other, terminates neceſſarily at 
the Poles, that is, at the two Points through which the 
Axis paſſes out of the Earth, vince they are at the 
"Diſtance of go Degrees from the Equztor. The Circle 
which the Sun will ſeem to deſcribe over our Heads, will 
be cut exactly into two Parts by our Horizon; ſo that we 
Jhall ſee the Sun 12 Hours together, after which it will 
de hidden under the Horizon other 12 Hours. As the 
Earth will advance on it's annual Orbit, we ſhall think 
that we ſee the Sun changing it's Place, and deſcribing 
every Day new Circles parallel to the Equator. But all 
theſe Circles will always be cut exactly into two equal 
Farts by our Horizon, on which they are perpendicularly 


placed, without inclining on one Side more than on the 


I ther, ſince our Horizon, that terminates at the two Poles, 
uts them all through the Middle as it does the /Equator. 


Be 
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be no more terminated by the Pole, but it will be 20 De- 
grees lower, and then all the Circles deſcribed by the Sun 
will be cut into two unequal Parts. When the Sun appears 
on this Side of the Equator, the Part of it's Way above 
the Horizon is greater than that under, and then the Days 
are longer than the Nights. When the Sun 1s on that vide 
of the Æquator, the Part of the Circle it deſcribes above 
the Horizon, is leſs than that it deſcribes under, and con- 
ſequently the Nights are longer than the Days. 

None of theſe Alterations would happen, if the Earth 
did not incline it's Axis, and if it could always oppoſe it's 
Equator to the Sun. Such was neceſſarily the Di: poſition 
of the Axis, if there was a perpetual and univerſal Spring 
in it, as it ſeems we might conclude it, 1½, From the 
Longevity of the Antediluvians. 2h, From the Memory 
that has been preſerved of it in the Writings of the 
ancient Poets. 3dly, From the petrified Leaves, Buttons, 
and Fruits, that are found all over the Earth, and ſeem ® 
to demonſtrate, that before the Flood there was at once 2 I 
perpetual Spring and Autumn: But God had no ſooner 7? 
puſhed the Axis of the Earth 23 Degrees further, but the 7 
Order of every thing was quite altered; there were new 2 
Meavens and a new Earth. This Conjecture has nothing, 
in itſelf that is any way contrary either to true Piety, or a 
ſound Philoſophy, fince the moit ſcilſul Philoſophers are 
wont to ſee the greateſt Et reduced by the plaineſ 
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iety, ot . 25 | | OO” 

hers are | | 

plainek * The PRIOR and CHEVALIER. 
| RIOR. Since the Count's Affairs oblige him to 

take this Journey, and to leave us alone, let us not 
omit viſiting every thing in the Neighbourhood 

: which may be entertaining to you, and in ſome 
3 meaſure make amends for the Loſs of his Company, 
[ There are ſeveral Walks which I long ago determined 

— to propoſe to you, but have reſerv'd them on purpoſe 
gill now 3 let us therefore make choice of one br this 
Pay s Amuſement: A rural Scene does every where pre- 
(ent us with agreeable Objects; the Hills, Vales, Woods, 
Vineyards, Villages, Caſtles, nay even Ruins, Rocks and 
; Caves, do all together form a pleaſing Variety, on which 
3 = Eye expatiates with Delight, Now in ſo charming a 
; 72 which of all theſe do you pitch upon, my 

T Il 7 L. III. | B dear | 


2 DIALOGUE XVII. 


- 


Walk? — * —— 
Chevalier. No other than that we are in at preſent, the 

Meadow ; tis that which we. viſit oft'neſt, and quit with 

the greateſt Regret. | 
Prior. Ihe Vineyard indeed is not ſo commodious a 


gear Chevalier, for the Entertainment of your preſent 


Walk; the Orchard has ſomething in it too conſus'd ard: 


irregular; and the long Alleys and fineſt Lanes in Woods, 
on the other hand, carry too much the Air of Art and 
Contrivance; beſides, the Fye is there too much confin'd, 
ſo that we can prevail with ourſelves to relinquiſh all theſe 
Places, without any manner of Unwillingneſs; but the 
Meadow, after all, does naturally invite and attract our 
Steps, and we are loth to leave it till the Sun forbids us 
any longer to ſarvey its Beauties. Give me leave to ob- 


ſerve likewite, that it delights more than the meſt regular 


and uniform Garden; for after we have taken a Turn or 
two in the Parterre, and viſited the Eſpalier, we ftrz: 


grow weary, and find ſomething wanting to crown the 


Pieaſure of Walking, whicn we no where meet with but 
in the Meadow. | 


Chevalier. Yet notwithſtanding there is nothing more 


regular than a fine Garden, nor any thing more void of 
Art than a Meadow. 


Prior. Whatever Beauties we may fee in a Garden, 


yet we find ourſelves too much confin'd there, and every 
Place that terminates our View, ſeems alſo to treſpaſs on 
our Liberty ; whereas in a Meadow it is not ſo; we here 
fancy ourſelves, as it were, more independent, and the 
Conceit of our Freedom ariſes in proportion to the Extent 


of the Proſpect which opens to us. Man, who is con- 9 


ſcious that the Earth was made for his Uſe and Delight, 
cannot endure to be limited, for any long Time, to a 
ſmall Part of his Dominions; and then only thinks he is 
in Poſſeſſion of the whole Compaſs of his Empire, when 


in a fertile and ſpacious Plain he beholds, with a ſecret 
Satisfaction, all Nature with open Arms faluting him her Fj 


Lord and Maſter, 


Nor is this only an agreeable Illuſion that feeds: our | 


Fancy; for an extenſive Meadow is in Reality the Place 
where N ture has ſhew/48 
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cundity together. 


3 


In order to recom- The Beauty of 


mend this to us as her moſt favourite Walk, Meadows. 
The bas, for our better Accommodation, | 
Smooth'd it with a level Surface, and cover'd it with a 


verdant, flowery Carpet. She has raiſed delightful Hills 
on every Side, ſome of which are placed within the Reach 
df Sight, preſenting us with Objects diſcernible by the un- 
afilted Eye, whilſt others, ſituated at an immenſe Diſtance 
From us, ſeem to loſe themſelves in the boundleſs Pro- 
pect: Beſides, ſhe has of her own accord ſo bowtifully 


-enrich'd the fertile Soil, as to eaſe us of the Pains of 
"Cultivation and Huſbandry, having ſown thercin an al- 
moſt infinite Multitude of Grains, whoſe Minr.teneſs ren- 


ders them imperceptible to Sight, whence ſ-,rings a Vet- 
Jure, if not perpetual, yet almoſt as ſoo! reviving as 


a Phznomenon I cannot eaſily ac- 


one continu'd Inundation, does not this, conſequently, de- 
ſoy the Roots and the Seeds? How comes it to paſs then, 
Mat, ſince nobody ſows freſh Seeds in their Room, the 


Graſs does all of a ſudden ſpring again, and recovers its 


Perdure as before? 


Prior. It happens indeed ſometimes that the Summer's 


lultry Heat does ſcorch the tender Graſs, and chaps the 


thirſty Earth from one End of the Meadow to the other; 
or, as you obſerve, that a wintery Deluge overſpreads it 
With Water and Mud, inſomuch that one would be apt to 
Imagine that the Seeds were quite parched up with the 
One, or choaked and rotted by the other; but notwith- 
Randing their Smallneſs, they are enveloped with ſeveral 
Coats or Membranes which defend the Bud, and render it 
Impenetrable either by Heat or Damp; ſo that even be- 
pre the Summer Heats are well over, they begin to ſprout 
Rireſh ; and as ſoon as the Return of Spring begins to in- 
Yite Man to go forth into the Fields, the Earth with 


Ifficious Haſte ſeems pleaſed to deck herſelf in her green 


Livery, that thus adorn'd in all her Finery and Glory, 
em ey pay her grateful Homage and Reſpcct at the 


* 
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Te | Let me farther remark to you, that 

bs x n 5 wonderful Diverſity of Fans, which 
ou ſee overſpreading the Face of z 

fingle Meadow, is not all for Shew, but each has it; here 
diſtin Leaf, Flower, Beauty, and Virtue, peculiar to i. bear 


ſelf. Tk. pf it' 
Chevalier. What! then is it not all one and the ſan: # Bu 
Sort of Graſs that we tread upon? Mead 


Ry Prior, Doubtleſs you meet with the Pence 

Lf nth; > a ſame very often, but perhaps you take Fholc 
as, not two Steps without treading on a hun. Whicl 
dred different Kinds; for Example, this i bur L 

the Rampion, which we eat in Sallad; a little further ow: 
you ſee the little Creſſes; this which grows ſo common 
every where is the Trefoil, which together with that other 
call'd Balm-gentle, an Herb of a fine Flavour, and whict 
gives Cream an exquiſite Reliſh, are the chief Glory «f Fompe 
the Meads; up and down you will find the Millefoil, the 3 
Burnet, the leſſer Centory, the Plantain, the little Lyn. 
cofancy, the Fumitcry, the Agrimony, the —— Ce 
Chevalier. Give me leave to interrupt you, Sir. h coar! 
taking a nearer View, methinks I diſcover ſeveral that! oiſtu 
know ; that, for Example, is the Pimpernel, theſe hen HW: 
are Daiſies, this here has the Shape and Smell of Garlick erengt 
and one would take that other for Sorrel. Vr hoy 
Prior. It is the vey ſame, Sir, Fonvert 


Chevalier. Pray who has been at the Pains to tranſplar 3 ne be 


our Garden-Herbs hither ? | : Nouriſſ 

Prior. You ſhould ſay rather, to tranſplant them hene Prior 
thither, in order to have them near at hand; for the Me- onfeſs' 
dow was originally our Kitchen-Garden. Now beſide hange 


theſe Herbs, of common Uſe, the Botaniſts have her eoncei 

3 diſcorer'd a wonderful Variety of Simple, Null fror 
Simples. which they range under different Genus e ſhall 
each of which again is divided into many Species; . will 


. 
4 

i 
x 


which Species do indeed agree in their principal Conf them 
figuration and predominant. Qualities, but are diſtinguiſti ter be 
from each other by their different Degrees of Smel a8 d th 


Savour and Strength; beſides, the ſame Species does a fe in! 
vary it's Properties according to the Climate or 80 f ra 
which nouriſhes it. Theſe are the Herbs which aftol ue Cre 


n a conſtant Supply of Medicines, ſuch as exquiſite B. egetab 
. fan pade fo; 


is 
8 


57 


„ that 


> of 2 
Nas it's 


r to it. 


e ſame But the chief Benefit we reap from the The Paſture of 
Meadow is, that it does at it's own Ex- Cattle and 
th the Pence afford Proviſion for thoſe Animals Horſes, 
ou take hoſe Service we ſtand ſo much in need of; the Ot“ 
\ a hun. Which is fattening for our Table, and that which ploughs 
„ this z dur Land, do both alike ſubſiſt on the Graſs of the Mea- 
further Now: The Horſe, whoſe almoſt perpetual Labours are 
comma Jo uſeful to us, demands no other Return than the free Uſe 
at othe; pf the Meadow, where, after his Work is over, he {ports 
d which And plays, and thinks that little Liberty an ample Re- 
Glory of Fompence for all his daily Service; nor does the Cow, 
foil, te hoſe Milk not only yields us Nouriſhment, but Dainties 
tle Lyri- $99, aſk any thing more of us. | | 
# Chevalier, But tell me, I pray, how it is poſſible that 
Sir. h P coarſe Herb, and that oftentimes dry and without any 
al tha if oiſture, can make the Fleſh of an Ox fo fat and juicy ? 
heſe hen How a little Hay can give the Horſe ſuch Supplies of 
Garlick Ferength and Spirits as render him almoſt indefatigable ? 
ve how this Graſs, when eaten by a Cow, comes to be 
Fonverted into ſo rich a Subſtance as Cream, to which 
tranſplat 3 ne half of Mankind owes the greateſt Part of their 
: Nouriſhment? 4 
gem hend Prior. Your Surprize is very natural; for it muſt ba 
the Mes onfeſs d, that the Juices do in this Caſe undergo ſeverat 
w beſide hanges, Secretions, and Preparations, in a manner almoſt 
have hel conceivable. Let a Man never fo carefully pick and 
f Simple ll from among theſe wild and bitter Herbs any Quantity 
nt Genuss eſhall think fit, and though he cook them with all his Art, 
pecies; il e will not be able to make a tolerable Meſs of Pottage 
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Fams, ſtimulating Catharticks, and healing Vulneraries ; 
hay, the very brute Animals are ſure to find a Remedy 


pere for every Diſtemper, ſo undeniably does every thing 
bear the Stamp of the unbounded Wiſdom and Soden 


pf it's Creator. 


chem; and yet there is not one of them but what, 
ſter being concocted in the Stomach of the Cow, and 
aſs'd through the proper Veſſels, does contribute to com- 
oſe in her Udder one of the moſt delicious and nouriſh- 
9 Draughts in the World; ſo admirably has the all- 
ſe Creator adapted and proportion'd the Qualities of this 
egetable to the Bodies of thoſe Animals Which he has 


5 ade for our Uſe, as, by the Office of the latter upon the 
J | | B 3 former, 
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former, to prepare for us a Potion ſo ſalutary as well x 
lata ble. | 
Chevalier, How ungrateful are the Inhabitants of the 
Earth, who daily ſee theſe Things, and neither refled 
upon, nor are thankful for them! 


Prior. The Reaſon ſeems to be this: We are apt t $ 


look upon the Graſs of the Field as the common Gift os 


Nature, which ſhe has every where firew'd under our Feet 
without any Care or Culture of our own, and therefore 


are leſs mindful of the Benefit of it; whereas this very 
Conſideration ought to enhance its Value, and make n; 


the more thankful to our kind Benefactor, who is ſome. * 
times provok'd to puniſh our Ingratitude, by making u 
ſeel the Want of ſo unvalued a Bleſſing: He ſends 2 
Drought, and, lo! the Meadows are parch'd up, all Bu. 


with 


neſs of Huſbandry is at a Stand for want of the Aſſiſtarce 


of Horſes; and the Cattle, which ſhould feed us, peri 7 
themſelves for Lack of Suſtenance: He gives the Word, Ft 
and a Blaſt conſumes the Herbage, and Dearth and Scar 7 


city do immediately enſue. 


But to give you a more diſtin and particular Notion 3 
of the Uſefulneſs of Meadows: They are the moſt bene. 
ficial of all our Pofſeſhons, they require not our Labor 


either to plough or ſow them, and only coſt us the eaſy f 


Pains of gathering that Crop which they yield of their 
own Accord; their Produce is not of a precarious, but | 
certain Value; and, in a word, of ſuch neceſſary Uſe s 
us, that without it we can hardly allow other Lands to 
be of any Worth at all. But then again, on the other} 
fide, in order to make the moſt of our Meadows, we mill 
keep other Ground in our Hands, for they do mutual) 
aſſiſt and are profitable to each other; and a good Oeco - 
nomiſt will be ſure to preſerve a juſt Proportion betwixt # 
his Meadows and Lands of another Kind. For Example, 
if you have only Meadow-Grounds, the Cattle which 
graze therein will yield you Dung which you can make 
no Uſe of; on the contrary, if your arable Lands a 
more in Proportion than your Meadows, they muſt grow 
| barren for want of Provender to maintain a ſufficient 
mo of Hories and Oxen to manure and improve: 
m. | | | 4 
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Chevalier. But ſuppoſing a Neceſſity of being contented 
with one of theſe two, which, in this Caſe, would you 
take? | 

Prior. Why, under ſuch Circumſtances, generally ſpeak- 
ing, Meadow is to be preferr'd to arable Ground, for that 
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apt tz the former will yield a certain Profit without the Aſſiſtance 
Gift of of the latter. and neither puts us to Trouble or Expence; 
our Feet whereas plough'd Lands require a great deal of Cultivation 
hereforz and Management, and turn to ſmall Account where there 
nis very is a Scarcity of Meadows and Paſtures, = 
make m } Chevalier, Do you make any Difference then betwixt 
is ſome- theſe two? | | | | 
king u Prior. Your low Graſs Fields which are ſituated in the 
ſends 3 Vallies, and by the Sides of Rivers, are generally called 
all Bu. Meadows, whereas thoſe which lye on the Sides of H:l!s 
\ fiſtarce commonly go by the Name of Paſtures, | 
3, periſi Chevaler, Of thele two which is the moſt valu— 
ind Scat · Prior. Each has its reſpective Advantages. The Slime 
2 which is left on the Meadows, by the Orerflowing of the 
r Notion Rivers, together with the Dung of the feveral Sorts of Ani- 
oſt bene. mals that graze upon them, does never ſail to occaiion gu 
r Labow almoſt perpetual Fertility and Richneſs of Scil. The Pa- 
the eaſy ſtures, on the other hand, have this Ad- 
of then vantage, that lying on a Declivity, and Paſtures, 
jous, but conſequently leſs ſoak d with Rain, the 
y Uſe ts produce a finer Sort of Graſs, and which gives the Fleſh 
Lands to of thoſe Animals that feed upon it a more delicious 1'afte. 
he other There are alſo ſome Meadows which lye pretty high, that 
we mit partake of both theſe Excellencies, and are remarkable 
mutually both for the Abundance and Delicacy of their Graſs; of 
od Oeco- this Sort are thoſe of Limagne in Auvergne, and in many 
betwixt Parts of Low. Normandy. | 
Example, The moſt ordinary Kind of Meadow 
le which Land is your Marſh; for the very beſt Marſhes, 
an make Graſs it yields, is always mix'd with 
ands ate Ruſhes, Flags, and ſeveral hard and coarſe Herbs, which 
nuſt grow Wacerate the Palates of thoſe Animals which feed on them. 
ſufficient lt is not indeed without it's Uſe; for, being well dry'd, 
improve it will ſerve for Litter, for Thatch for Out-Houſes, or to 
eat the Oven: But after all our Care and Pains to ſepa- 
Inte the Good from the Bad, to dry it, to pick out what is 
be valie, B 4 noxious 


7 
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noxious and offenſive, and all thoſe Weeds which have a a 4 
muddy and earthy Smell, breeding malignant and unwhole. 


ſom Humours, yet we ſhall never be able to make tole- 
rable Provender of it; and to be ſatisfied of this, we 
need only behold the frightful meagre Looks of thoſe 
Horſes, which have nothing elſe to live upon. 

Chewalier. But I remember to have ſeen ſome induſtrious 
and pains-taking Gentlemen convert their Marſhes into 
good fruitful Meadows, by contriving large Foſles and 


Drains to carry off the Water, and uſing the Earth 


they took out of the Ditches to raiſe the Flats; and at that 


Seaſon of the Year, when their Horſes are not employed 


in any other Work of Huſbandry, they uſe them in car- 


Tying Gravel and Chalk-Stones upon their Marſhes, which 


the Moles and Worms mix and blend with the natural 
Soil, and make it incorporate without any farther 
Trouble. 

Prior. Nor is that Induſtry and Care 


The Manage- which we find ſo effectual in curing the Ba- 


ment of the 


1 renneſs of Nature, leſs ſerviceable in im- 


proving her Fruitfulneſs; for though Hay, 
for Example, is one of her ſpontaneous Productions, and 
independent of our Labour; yet the Goodneſs and Plenti- 


fulneſs of the Crop does, in a great meaſure, depend upon 


our Management of the Meadows. 
A prudent Huſbandman will every now and then vilit 


his Meadows, and where he ſees Shavegraſs, Darnel, Hem. 


lock, or Wake-Robin, and other noxious Weeds increaſe 
too fait, he will pluck them up by the Roots; or if there 
is any Scarcity of Trefoil, or of any other Sort of good 
Graſs, he will order new Seed to be ſown, and every fout 
Years enrich his Land with a Compoſt of Dung, and ſuch 
Sweepings and Siftings of his Barn, as have not been pick- 
ed up by the Fowls. | 71 

At the Return of Spring, when the Beaſts begin to 
grow tired of their wintery Food, and long for the freſh 


Graſs, they are turned into the fallow Fields, where the 


ſcattered Corn of laſt Year's Harveſt, that dropped from 


the Reaper's Hand, begins to ſprout afreſh, yielding here 
and there a delicious Morſel ; or elſe they are turned out io 
graze on the Banks of Rivers, the Out-Skirts of the Fields, 
or the Highway Sides, but in. no wiſe, admitted into the 


| Meadows); 
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have a Meadows, till the Hay-Harveſt is got in, unleſs where 
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Meadows, 


there is a certain Allotment of Meadow-Ground ſet apart 


for the common Uſe of the Inhabitants of | 
the Manor or Corporation, and therefore Commons. 
called a Common, wherein the 'Tenants 

have the Privilege to feed their Horſes and Cattle till mow- 
ing Time is over, when they ſet them at full Liberty to 


- feaſt upon the Rowens. 


By means of this Caution, the 


© Graſs has Time to grow and get Strength in the Manner 
we ſee it does in the Months of April and May, when it 
ſeems to exult with a Senſe of Liberty, overſpreading and 


acdorning the wide extended Plain, with an almoſt infinite 


Number of Flowers, as you behold at preſent, whoſe va- 
rious and beautiful Colours receive an heightening Grace 


from that Verdure which ſerves them for a Ground. 


In 


- Fane it ripens into Seed, preſently after which, it comes to 
the Age of Maturity, and is ready for the Scythe. 


But if there is any Danger, occaſioned by a ſevere 


- Drought, leſt the Graſs ſhould wither before it be ripe, 
or be ſtinted in it's Growth, in this Caſe the Huſbandman 
1s wont, in thoſe Places where there is a 


2 8 
_— 


Poſſibility of doing it, to water his Mea» Sluices, 


dows; which he effects by letting the Wa- 

ter in upon them by Sluices from the adjoining River, or 
by turning ſome little Rivulet out of it's natural Courſe, 
and forcing it into an artificial Canal, made on parpoſe to 
receive it, the Banks of which are raiſed higher than the 
Level on each Side, that the Water being damm'd up at 
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the End of the Canal may ſwell above it's Brims, and 


then diffuſe itfelf over the Meadows, pouring forth Moi- 
ſture and Refreſhment upon the thirſty Grafs. 


In ſome 


+ Parts of the Country every one ſucceeds in his Turn to 


the Right of the Water, who after having employed it in 
this Manner for his own Uſe, during the Space of halt 


an Hour, or perhaps an IIour, he is oblige] to ſhut up 
his Sluice or Drain, that it may paſs on to {rye in like 


vhere the manner for the Benefit of his Neigl:oour, 


In the Pro- 
vinces of Valencia and Andaluſia, they keep their Mca— 
dows from being parched p by the excefive Heats they 
are ſo ſubject to in thoſe Place, by means of Trenchte, 
by which every Man dre vs 1 Communication bett n his 
own Land and the adjacent River; and vrhen the Water. 

3 2 happens 
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happens to be lower than the Surface of their Meadows, 
they diſperſe it upon them with Scoops and hollow Shovel; 
out of the Trenches, inſomuch that the River Xucar, after  * 
being laded out in this Manner for the Space of twelve or 
fifteen Leagues, becomes drained almoſt dry. ; 
When the Hay is mowed down they often turn and 
read it about upon the Ground, that thoſe hot and ſaline 
uices that are in it may exhale and evaporate, which 
would otherwiſe ferment in the Stack, and ſet Fire to it; 
in the Night-time they put it up in Cocks, the better to 
defend it from the cold Dews ; and thus they manage it 
three or four Days before they take it away: However, 
they are always prepared for any ſudden Alterations of the | 
Weather, and ready with their Carts to carry it off in 
' caſe of Neceſſity; for it ſometimes happens that an un- 
foreſeen Storm, or Inundation of the River, does deprive | and ſuc] 


us all at once of ſo neceſſary a Part of Proviſion, either by Sort of 


ſcattering it abroad over the Face of the Country, or by | 1 
ſweeping it down the Torrent to enrich the Inhabitants 3 45 
of ſome neighbouring Village with a Booty which the true Dray-he 
Proprietors cannot know again, nor conſequently recover. 1 ee 
When any one is deſirous to reap a ſe- | dem 
After-Graſs. cond Crop from his Meadow, which we x 50 anin 


"RI IR n 


call Aſter-Graſs, he muſt be ſure to keep ſtrong s 
bis Cattle out of it till after the Time of cutting it down, e 


which is about the middle of September. In your verß bol 
large Meadows which are held under Lords of Manors, 1 0 
it is uſual to mark out ſo much as is deſigned for After- my 1 
Graſs, and to leave the reſt in common, during the Sum- Stab 8 
mer and Autumn, for the Benefit of the Tenants. 4 tables, 
Let us now take a further View of the Benefits we maß 
receive from Meadows; and among theſe the moſt excel- 


lent, as perhaps the moſt profitable, will be found to be yu 8 
khat of breeding Horſes, either for carrying or drawing. 5 
2 There is no Kind of Horſes, however ze due 

The Breeding of contemptible in Appearance, but what is Mee. 
Horſes. fit for ſome neceſſary Uſe, nay much fitter ines * 
3 for the Purpoſe they are deſigned, than = | f 
others that are far more beautiful: For Example; the i * ble 
ſhort, thick-ſet, full-cheſted Horſe, would ſoon foil the 88 
moſt fiery well ſhaped Steed at drawing in the Plough, the | 1 


Mill, or any ſuch other hard- working Machine: On the 
| other 


OW, 
np and thin-cheſted, of a welb-turn'd Shape, with a Belly 
iter Homewbat: round and tight, and thin legg'd, is the moit 
e or for Services of a genteel Nature, will do Honour 
ta bis Rider in performing Feats of Chivalry, will excel 
and in tbe Chace or Courſe, will be ſerviceable in travelling, 
line er in purſuit of the Enemy. 
hich The different Occaſions of Mankind requiring Horſes 
it; af different Kinds and Makes, Nature, who is ever in- 
r to tent upon making Proviſion for our Wants, has ſo diver- 
ge it f fed the Qualities of Paſture-Grounds, that in ſome you 
ver, will find Horſes completely beautiful, ft for Perſors of 
"the | Diſtinction, and more noble Uſes; in others, you have 
F in © | thoſe of a middle Sort, fit only for common Labour and 
un. Service; and in others, thoſe of the moſt ordinary Kind, 
rive | and ſuch as are only proper for Drudgery and the meaneit 
r by fg Sort of Work. 
r by Your rich and fertile Paſtures, ſuch are thoſe of Den- 
rants | | mark, Friezeland, and North-Holland, produce your large 
true Dray⸗ -horſes, and ſuch of them as are of a better Shape 
er. and Gait than ordinary do not ill become a Coach; others 
af. | of them are ſometimes taken into a Set with other Horſes 
"Sy 1 to animate and encourage them, they being ſo ſtout and 
keep | ſtrong in the Hough, that two of them are able to ſup- 
own, port the prodigious Weight of a publick Voiture® in a 
very Deſcent. Your Paſtures that are not quite ſo rich, and 
nors. : whoſe Growth is naturally ſhorter, and of a more deli- 
ere eious Taſte; ſuch as thoſe in the Provinces of Alengon, 
| * Teurain, Aaintonge, Maine, and Limoſin, farniſh the King's 
| j Stables, and thoſe of Perſons ot Quality, with fine Horſes, 
may 3 both for the Harneſs and for Managing. Your Soil that 
wool. is of a middle Kind, neither fat nor poor, of which 
ge 4 Kind are the Paſtures of Sotfpnncis, French-Comte, High 
= 4 Poitu and Breſſe, affords Horſes for the King's Cavally, 
a and ſuch as are proper for Burdens, or to draw in Car- 
or riages. Denmark, as it ſends us fine ſizeable Coach- 
iter | Horſes, ſo is it alſo famous for thoſe of the ſmalleſt Breed, 
Non Which young Noblemen generally ride upon, or have 
-" the j pretty little Sets of them for their Coaches. Ihe mot | 
* ae Saddle-Horſes are the Eugliſß Geldings, Spange 
"te i | Gennets, Turkiſh, Barbary and Arabian Horſes. 
5 the * 4 Sort of Febicls uſed abrcad ſame t hing like eur Stage- Coach, 
other : | * ( A {ccond 
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tber hand, the Horſe that has a ſmall Head, is high 
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young Oxen is known, like that of young Horſes, by 2 


another, they ſnew the Number of Vears they are old, 


A ſecond Benefit that we receive from 

Oxen, Paſtures and Meadows, is that of breed- _ 
ing up young Oxen ; which at the Age of 
three or four Years are put to draw in Teams, and at ten 
Years old are taken off in order to be fatted. The Age of 


inſpecting their Teeth ; for at a certain Age they ſhed 1 
their firſt Set, which gives Place to new ſucceeding ones; 1 
now the ſecond Teeth growing up regularly, one after 


till the Row being all eomplete and even, the Mark is out 
of their Mouths. [- 1 A 
The young Ox being naturally a little wild and un- 
ruly, muſt be“ early trained up to the Yoke 3 and as 
this muſt be done by degrees, he cannot be too much ac- dice of 
cuſtomed at firſt to be handled, and to receive his Food . Emplo) 
from his Maſter's Hand, to ſuffer his Neck to be encir- Nation: 


= 
— 
+ 
— 
* 
has 


cled with a Willow Twig, or his Horns to be twiſted | ty, and 


round with a Wreath of Straw ; this will prove a Sort ß Manki1 


eaſy Apprenticeſhip, will make him gentle, and diſpoſe + in t 


him for the Yoke : The next Step is to couple him with Dairy 

another Ox that has been already diſciplin's, and to make niceſt 8 
him draw a ſingle Plank, to uſe him to the Noiſe of a ate ine 
little Pair of Wheels, and then to increaſe his Load, till other 1 


by degrees he at laſt becomes inured to Labour, and to kept in 
offer his Neck to the Yoke of his own Accord. 3 neſs is 


The Profit which the Ox gives to his Owner 1s very I ſcarce | 
conſiderable ; for after having drawn in Carriages or the Cher 
Plough for the Space of ſix Years, he is diſcharged from La- 2 pleaſe, 
bour, and turned into the Meadows, where he gets Fleſh, - the Oc, 
and comes to be worth two or three hundred + Livres; tion of 


then he is expoſed to Sale among the large-ſized Oxen that P F201 
come from Flanders, Auvergne, or Low Nermandy, which Place 1 
every Week fiock the Markets of Seaux and Poifſy, which done in 
ſupply Paris and the chief Part of France. The very Hide ect of 
of one of theſe Oxen, after it has gone through. the Tan- famous 
ner's Hands, will fell for twenty or five and twenty for the 
Livres, and often for a great deal more. 7 deſpiſi 

| 2 have 1 


* Tu quos ad ſtudium atque ad uſum formabis agreſtem, 1 
Jam vitulos hortare, &c, Virg. Georg. 3. | 5 Churn, 
+ 4 French Livre is about One Sbilling Engliſh, | 


The 
2 
1 


1 The third Advantage we receive from the Meadows, 


Mankind. 
In the main, there is nothin 3 
Dairy that can offend the Eyes of the The Dairy, 
niceſt Spectater: The Veſſels uſed therein 
are indeed plain, being ſeldom or never made of any 
i! other Materials than Earth or Wood, but every thing 1s 
kept in the moſt perfect Order and Decency ; for Cleauli- 
3 neſs is ſo neceſſary to a Dairy, that without it, it can 
> ſcarce be profitable. 
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d that of moſt general Uſe, is the keep- 


1 ng of Cows; and here the Subject, as Cows, | 


well as Order, does naturally lead me to 


ſay ſomething of the Dairy, which I ſhall do in general, 
| without entring into any particular Account of it. 
are ſo uſed to leave the Management of all Country-Af- 


We 


fairs to mean, illiterate People, that we are apt to frame 
very diſadvantageous Opinions of the Nature of their 


Employment; we think it beneath us, and, in ſome mea- 
I ure, diſgraceful to us, to be concerned in the Buſineſs of 
a Farm, or to have any thing to do with ſuch vulgar 
Attainments, and ſo unworthy the Care of Gentlefolks ; | 
but it is an Argument of a judgment corrupted by Preju- 
dice of Education, to ſlight that which Nature made the 
Employment of the firſt of the human Race, which all 
Nations have looked upon as the moſt beneficial to Socie- 
ty, and which, 


; next to Bread, is the Staff and Support of 


in a 


Chevalier, When we return from Walking, if you 


_ 2 pleaſe, we will make a Viſit to a Dairy-Houſe, and ſee 
the Oeconomy of it; for I bave but a very imperfe& No- 
tion of it. | | 
Prior. With all my Heart; for the Neatneſs of the 
Place itſelf is not more inviting than the Work. which is 
done in it is entertaining, and which may be made the Sub- 
ject of a reaſonable Curioſity. We have Princeſſes, no leſs 
famous for the Juſtneſs and Elegance of their Taſte, than 
for their eminent Rank and Birth, who are fo far from 
deſpiſing all rural Employments of this Kind, that they 
> have Dairies of their own, where they buſy themſelves 
m m ſkimming the Milk, in pouring the Cream into the 
Cuhurn, and in churning the Butter: Or elſe in putting 
7 Oy | the 
The 
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the Rennet * into the Milk to make it turn, in putting F 


the Curd into the Prefs, and falting it up when the Whey 
is drained clear from it: Sure then we need not be aſhamed 
to make that our Study, which Royal Hands do not 
diſdain to make their Work. 211 1 Tek 


Cbewalier. Pray what Cheeſe do you reckon the moſt 


valuable? 


this Commodity. England, for Example, ſets moſt by 


their Cheſhire Cheeſe; Hainault holds that of Maroiks in 
greateſt Eſteem: Pieardy that of Guifez Normandy that of 
Neufchatel, Pont I Eæchue, and Livarrot ; Dauphiny that of 
85 Safſenage; Switzerland that of Gruyeres, | 


Cheeſe, | which is prepared with great Nicety and 


that are 
three or 
at a 


| | Abat 
Prior. Every Country has it's peculiar Places famous for omg 


Care; and laſtly, the Milanezs ſend to al- 


moſt all Parts the Cheeſe of Lodi, which we call Parmeſan, ©: 
dy reaſon that a Princeſs of Parma, as the Story goes, firſt 
brought it into Fance, where it ſtill keeps up it's Cha- 
All theſe ſorts of Cheeſe are entirely made of Cows- 
Milk, without any Mixture of Goats-Milk; in thefe the 


Cream goes along with the Milk, which is not the Caſe 
in common Cheeſe, which they make only of ſkimmed 
Milk, the Cream of which they make Butter of. 


Cheeſe of Rochfort in Languedoc is noted for being made 


of Ewes-Milk. 


Chevalier, The Profit which is made of theſe Creatures 


muſt needs be very conſiderable, ſeeing, generally ſpeaking, 
they are the only Poſſeſſions the Country People have. 


Prior. We may make an Eſtimate of the Profit ari- 


ſing from theſe numerous Herds which al- 


The Profit of a moſt cover our Meadows, by that which 


ſingle Cow. 


* Rennet is a ſort of Leaven which chiefly conſiſts of that turn'd | count th 


Milk which is found in the Maw or firſt Stomach of a Calf, which | 
they ſalt and keep by them: This, when mix'd with Milk, unfolds it's 


volatile Salts, and by means of the Elaſticity. of the Air darts them, 
as it were, in all Directions, into the Milk: This occaſipns a Motion 
in the fineſt Particles of the Fluid, which ſeparates the Serum from 
the more. conſiſtent Parts; theſe latter aſſociate themfelves together 
in fmall Globules, which we call Curds, and. off which the common 


Sort of Cheeſe is made: The better Sort of Cheeſe is made of the 


Cream and Milk thus curdled tegether. | 
On 


a ſingle Cow of ordinary Goodneſs, and up- receives { 


The 


2 
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in common Feeding, will yield, A good Cow will 
Five, one Week with another, a ſufficient Quantity 
of Cream to make about five Pounds of Butter. Others 
that are not ſo hearty, or under Age, will give about 
three or four, ſometimes not ſo much. Now to take 
it at a middle Ratio, and to make Allowance for 
Abatements in the Winter-time, we will ſet every Cow at 
 Fhree Pounds per Week: We will further cut off ten 
Weeks from the two and fifty which compoſe the Year ; 


; 1 ecauſe that a Cow, during the Time of calving and ſuck- 
fing her Calf, which is thereabouts, ſpares us no Milk: 


There remain then, according to this Way of reckoning, 
rty-two Weeks: But that our Computa- 
tion may be the more unexceptionable, we Butter, 
pill ſay but forty Weeks. A Pound of 
Butter, at ſome Seaſons, will fetch twelve * Sous or more, 
and never leſs than five; we will fix it upon an Average 
at ſix Sous the Year round, which is undeniably below the 
true Value of it, not only in and about Paris, where the 
Conſumption is great, but almoſt every where: Three 
Pounds then, according to this Calculation, will bring in 
"eighteen Sous, or about nine Pence per Week. Now where 
the Produce of Butter is three Pounds; the Quantity of 
* Cheeſe which is made of the ſæimmed Milk, is double, 
tho' it generally yields but half the Price, that is, nine 
Sous; which added to eighteen, makes twenty-ſeven ; we 
will, however, rate the Week's Profit arifing from both 
"Theſe Articles but at twenty-five Sous, which being mul- 
tiply'd by forty, amounts to fifty + Livres a Year. I 
have not here reckoned the Value of the Calf, tho' the 
- Imalleſt of them will fetch five or ſix Livres; nor have I 
- conſidered the other Advantages which the Family daily 


receives from the Dairy, without any Diminution of the 
ordinary Profits of it; neither have I taken into the Ac- 
count the Expence which is ſaved in Dung to manure 


— n 


the Land, which, if not ſupplied from the Stables, muſt 
| have been bought; nor yet the fattening the Hogs with 


Twelve Sous French are about Six-pence Engliſh Money, 
I About fifty Shillings Eng//h ; but if we take into the Account 
| the Cheapneſs of all Sorts of Proviſions, and their Manner of Living 
in France, we may fairly reckon fifty Shillings there, equal to four 
| Pounds with us, | hs 

the 


= 
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the Whey, which are ſo neceſſary an Article in Hob 4 
keeping, and the chief Proviſion of the Family. A4 
theſe Advantages, which we have not taken into the A 


count of the neat Profit of a Dairy, will abundantly con: 1 5 


penſate for the Price of the Cow, ſuppoſing it to be bough, 7 


and not bred upon the Farm; as alſo for the eaſy. Wages c 


a Cow-herd: We will ftill farther deduct from the Prod? 
of fifty Livres, which we made the Amount of. the nen 4 


Profit, ten Livres for renting a Piece of Ground ſufficiet 


to produce Hay enough to fodder the Cow during the, 4 
Winter, or in wet Weather; which being deducted, wo 
clear Gain ariſing from every Cow to a Farmer who ha 


no Land of his own, nor Farm, will be 40 Livres; and 
conſequently, if he has a Herd of twenty Cows, they wil 


bring him in 800 Livres a Year, all Charges paid. It 7 


true, Accidents may ſometimes happen which will cal 
the Profit; but then there are alſo ſometimes accident 
Advantages, or extraordinary Demands, which will rait“ 
the Price of his Commodity, and make him Amends on 
the other hand ; nay, the ſelling a few Calves or Heifen 
will at once double his Gains: A fatted Calf a few Moni bn 
old. will fetch, at leaſt, fifteen Livres; and thoſe which 
are bred by the River Seine in Normandy, and therefor? 
called River-Calves, ſeldom fail of fetching 30 or 3; 


Livres, oftentimes more. One Example will be duften þ 
to ſhew that my Calculation is both reaſonable and mo- 


derate : I know a Village conſiſting of an hundred Houſe, 
ſituate on the Skirts of a Meadow, which is the on) 


Riches of the Place, though it 1s a great Way from Pari, 
and diſtant ten Leagues from thoſe two or three veigbbowf 


ing Towns which are the chief Marts for their Com mo, 
dities: In this Place, upon a Meadow of half a League 
ſquare, the Inhabitants keep eight hundred Cows ; Which, 5 
at the Rate of forty Livres a Head. would come to bas 
32000 Livres in all: But by a middle Computation for, 
ſeveral Years together, the Amount of the neat Profit i} 
found to exceed forty thouſand Livres. 

Chevalier. This is a Degree of Plenty almoſt to be en- 


vied: How happy are the People that live near ſuch fer 
Meadows? 


I 
Prior. Their situation is indeed doubly advantageous - ; 


for beſides the Benefit of Paſture, it does alſo. yield them 
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wice more Dung to manure their tilled Ground than 
any other. But neither has God's all-bountiful Providence 

peſtowed it's Favours with a niggard Hand on the poorer 
Fort of Ground, which does not ſo abound with rich and 
 Fpacious Meadows; for they enjoy their reſpective Advan- 

ages, and ſuch as are often compatible with a very fer- 
ile Soil. The Fowl it produces are more whole ſom and 
petter taſted; the Game more reliſhing; the Fruits of a 
more delicious Flavour; and the Bees which feed upon 
4's Flowers, make better Honey, and finer Wax: Beſides, 
what the Inhabitants come ſhort of in Plenty, they make 
up in good Huſbandry, making Advantage of that which 
in richer Land they ſlight as uſeleſs, and improving every 
little Hellow, or turfy Bank. As they have no great Crop 
of Hay, they mix with it Straw, Lentils, Lupins, ſmall 
Beans, Peaſe Cods, Vine Leaves, the Huſks of all Sorts 
of Pulſe, and even the young Leaves and Buds of certain 

Trees and Shrubs, as Birch, Broom, Shrub-Trefoil, Sea- 

-Ruſhes, Elms, and others that I can't at preſent call to 
mind. Thus by their Care and Induſtry they are always 
provided with that delicious Cream which gratifies the 
Palate in ſuch ſundry Forms and Compoſitions, and Milk, 
which is the chief Support of the Poor. | 
Hat fince it is ſcarce poſſible to till and cultivate the 
Ground without a ſufficient Quantity of Graſs. to feed 
the Cattle, which are neceſſary for that Purpoſe ;. therefore 

where Nature has not formed Meadows 
ready to our Hand, we make, if I may Artificial Mea- 

call them ſo, artificial ones; which is dos. 

done in this manner: We firſt of all make | 
Choice of a Piece of Ground of a proper Extent, which 
muſt be ditched round, in order to keep the Cattle out of 
it; which done, it is ploughed and turned over ſeveral 
times; and about February, ſowed with the beſt Hay-ſeed 
that can be got, or elſe ſuch as beſt ſuits the Nature of 
che Soil. | 

If it is of a nutritive good Kind, after it has been 


worked ſo as to be ſufficiently ſoft and gentle, it is ſown 

with Lucern, one Buſhel of which, or twen- 

ty Pounds Weight, is enough to ſow a Eucern-Land. 

hundred ſquare Perches, of eighteen Feet 

each; But it is cuſtomary to mix it with a few — of 
ats, 
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Oats, and to ſow them together in Handfuls; for thiz 


makes the Sowing of it not only more eaſy, but alſo more 
profitable; for the Oats growing faſteſt, ſhade the young 


_ Graſs from the exceflive Heats which would otherwiſe 


ſcorch it, and will moreover pay the Tillage of the fuſt 
Year: The following Years the Farmer cuts Lucern twice 
or thrice every Year, as it grows into Flower, unleſs he 
chuſes to let it run to Seed againſt che third Cutting; for 


it is a fort of Seed that ſells very well, and the Graſs 


always ſheds enough to fow itſelf again thicker than it was 
before. It is an Herbot excellent Virtue for young Lambs, 
which it ſtrengthens greatly, and enables them to bear the 


nipping Froſts of the Winter: It is good to fatten Horſes, 


which it does in a very ſhort time; and for Cows, to 


make them give abundance. of Milk; but they are ſo | 
greedy of it, that they will often glut and ſurfeit themſelves I 


with it; ſo that they are obliged, in order to prevent this, 
to mix it with cut Straw. _ ; 

Saintfoin is another excellent Remedy to flock bar- 

Y ren Land with Gratis, and it is fo much 

Saintfoin, the more valuable, as it will thrive in the 
5 very pooreſt Soil: It is ſown with Succeſs 
in ſtony, ſandy, and chalky Lands, where you ſcarce meet 
with half a Foot of entire Earth together : It thrives well 
upon Mountains, and will turn to good Account, if ſown 
in thoſe Places where Dung is hard to come at; however, 
it is not amiſs to corroborate: the Soil with Soot, which 
will enrich it with it's unctuous and ſaline Particles; be- 
ſides, the Charge of this is: ſmall, and the Carriage eaſy, 
becauſe a little of it will ſerve. Let it be noted, that 
the Proximity of other Herbs is prejudicial to Saintfoin, 
for which Reaſon they ſow it thicker than other Grain; 
fix Pounds Weight of it is enough to ſow a hundred 
ſquare Perches of Land. They cut it two or three 
times a Year. I FIT EI 00; Py 

In the ſame manner you may ſow either Fennigreek, 
or Eſparcet; but Trefoil is the moſt profitable, and will 
alſo thrive in a poor, ordinary Soil. 


1 
| hs 


Trefoil will Rand it's Ground four or five Years in a 


barren Soil: Saintfoin will hold out ſeven or eight Years 
in one that is moderately gocd, and your Lucern will laſt 
fifteen or twenty - Years in rich Ground. When ae 
i erbs 
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; erbs have exhauſted all thoſe Salts which are neceſſary 
40 their Support in the Ground, and begin to Janguiſh, 
Fhere muſt be a freſh Supply of them, but not ſown in 
dhe ſame Place, for they always thrive beſt in freſh Earth. 
a Chevalier. How many Ways there are of converting 
Feril Lands into fruitful Meadows! I was in Pain for them, 
and at the ſame time that you have found out a Way to 
Enrich them, you have improved my Mind, and given me 
1 great Satisfaction. 
Prior. Another conſiderable Advantage we receive from 
*the poorer ſort of Lands, by way of Compenſation for 
{their Scarcity of Graſs, is their affording Paſture for the 
fleecy Kind. We ſtand in need of Raiment as well as 
f Nouriſnment. Now Sheep, which not only feed but 
J lothe us, never thrive, like the large Cattle, in rich 
- Paſtures; over-thick Graſs is too hard for them to digeſt, 
and does moreover fill them full of Diſtempers that often 
prove mortal; befides, there is a muddy, rank Taſte in 
the Herbage produced by ſtrong, moiſt Lands, that never 
fails to give them the Rot; whereas they delight more 
in a dry Soil, and enjoy there a more conſtznt State of 
Health; the Lavender, the Wild-Thyme, and a hundred 
other ſorts of odoriferous Herbs, give a more delicious 
| and ſavoury Taſte to their Fleſh; their Wool is cleaner 
and finer, and bears a better Price; and their Fat makes 
$ a Tallow that vies in Whiteneſs with the Wax-Candle. 
: Chevalier. You told me the Profit that might be 
. made of a Cow: Pray what may that of a Sheep come 
io? 
Prior. After repeated Calculatiens made in different 
Parts of the Country, it is generally agreed on all Hands, 
that the Profit of a ſingle Sheep amounts to a Crown a 
© Year, and ſometimes more. I will not here trouble you 
| | with a particular Account of Gains and Charges, but con- 
tent myſelf with giving you the neat Profit of a Sheep: 
| Now this ariſes chiefly from the Shearing of the Wool, 
which they do every Vear in the Month 
of May, when there is no more Danger of Sheep- Shearing, 
cold Weather before it grows again: Of 
the Locks they cut off, they ſeparate thoſe that grow up- 
1 on the Breaſt neareſt the Heart from the reſt, as being the 
: | incl, and this they call the Prime; that which is next 
* to 
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fection in Wool, as to have it near as good as that of 


26 DIALOGUE XVI. 
to it, they call Second; and the Remainder, Tzerce : all tha N 
Wool. 


5 holding { 


eſs and 
Spain. *Zary and 


We have many different ſorts of Wool in France, and Mair is 
though it be far inferior to that of Spain and England, yet Clothes, 
our Manufacturers do ſo judiciouſly mix them together, ill bea 
and with that of our two neighbouring Nations, as to and whe 
make Cloth for all Uſes and Purpoſes, as good as can be eather 
wiſhed. Nor do we only not ſtand in need of being many C 
obliged to others for woollen and ſilken Commodities, but Anot 
we ſend of them of our own Manufacture into Portugal, Land, 
Laß, the Iflands of the Archipelago, and all the Sea. is an A 
Ports * of the Levant; where they are held in greater Maſt, 
Repute than ever, by Reaſon of the great Care and Vigi- Whey, 
lance of our Superintendants, who, by very ſevere Penal. As thi: 
ties, guard againſt any Diminution of them, either in has giv 
Quality or Quantity. Our Woollens would fell till better, made 

and employ a much greater Number of Hands, if in on pui 
many of our Dreſſes we would prefer the plain ſubſtantial d an- 
Taſte of our pwn Stuffs, to the gaudy Luſtre of Indian | Djpel 
Calicoes, &c® the Wear of which mult neceſſarily preju- '& gelici 
dice the Sale and Manufacture of our woollen Cloth. leſs i 


Ib bere are ſtill other Animals of a tame and gentle Na- F dity c 


ture that delight to go in Companies, and in a 


E Goats, to live under the Protection of Man, and eaſy 


which bring him in daily Profit even in Serv 

L | Mar 
*The Ports which lie to the Eaſt of the Mediterranean Sea go by it ſu 
this Name: Here the Europeans carry on a Traffick, and keep Conſuls, 
who are the Perſons inveſted with Authority to make Regulations, #* 


and determine Differences between the Merchants of their reſpeQive '}F 4 
een, nng g4371] S | 4 
| the 
3 


7 Of DomesTICK ANIMALS, 21 
| F e moſt unfruitful Lands: Of this ſort are your Goats, 
all tha nich the Owners only need turn looſe upon the ſteepeſt 
ways wountains or barren Rocks, and by an inconceivable and 
and thi Froridential Proviſion they will return home richly laden 
oft ordr ih Milk, their Udders dragging upon the Ground, 
oubtech Ind almoſt weighing them down with the Burden of it, 
though hich is generally enough to ſuckle two Kids, They 
. The ive of their Milk to Lambs, when the Ewes have not a 
F Iſland, ufficiency for them; and it alſo ſerves to ſupply the 
(Which place of Cows-Milk, where they cannot get it; nay, in 


wen ing he poorer ſort of Families, the She-goats, upon Occaſion, 
0 _ zerform the Office of a Nurſe, and give ſuck to Children, 
lat Per. 


Holding out their Teats to them with a ſeeming Tender- 
that ol geſs and Affection. In many Countries, eſpecially in Bar- 

bary and Afatick Turkey, about Angoura , their Goats- 
Hair is ſo very fine and beautiful, that they ſpin it for 
2nd, yet Clothes, make it into Camblets and other Stuffs, which 
ogether, ill bear a Gloſs like Silk. Goats Skins are alſo valuable, 
„ AS to and when well dreſſed and worked, will look like ſhamoy 


ce, and 


can be Leather: And as for the Fleſh of young Kids, it is, in 
being many Countries, comparable to that of Lambs. 
ies, but Another Article of Advantage ariſing from all ſorts of 
orrugal, Land, is the bringing up of Hogs. This 7 
Sea · is an Animal that lives upon Bran, Acorns, Hogs. 
greater 3 Maſt, all the moſt uſeful ſort of Grains, 
d Vigi- Whey, and the Refuſe and Traſh of almoſt every Thing: 
Penal. A; this Creature is only deſigned for our eating, Nature 
ther in has given it a very voracious Appetite, inſomuch that it is 
better, made an Emblem of Gluttony ; but this ſhe has ordered 
„if in on purpoſe that it may fatten the ſooner, having ſo form- 
ſtantial ed and conſtitutioned it's Body, as to make it, by a quick 
Indian Digeſtion, convert the vileſt Nouriſhment into the moſt 
Preju - delicious Subſtance of Fat and Lean: Nor has Nature 
. | leſs ſhewn her beneficent Intention in the extreme Fecun- 
” _ dity of the Sow, which brings forth Pigs four or five times 
„ and 


in a Year 4, ſometimes fifteen or ſixteen at a Litter. The 
0 eaſy Expence of keeping ſo fruitful an Animal is of vaſt 
en in Service in victualling the poor Country-People, as well as 
Mariners; I ſay nothing of thoſe Delicacies with which 


a go by 2 zes 

Confuls, i it ſupplies the Tables of the Wealthy. 
lations, *'® This was the ancient Ancyra of Galatia, 
ſpective | 


+ The Sow goes with Young nine Weeks and odd Days. : 
Chevalier. 


| 13 
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allure Us, that the young ones are very good Meat) as 1 
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Chevalier. J find then, Sir, that every Soil is producti fm pants“ 
of ſomething, and has it's particular Advantages. Corn as 

Prior. This is a Truth which carries in it Demonſtra 27 oth 
tion to the very Senſes, that Lands of all Kinds, rich arff 7 der, afte 
poor, dry and moiſt, ſtony and clay, from the Banks of |; rd, and 
the River to the Tops of the Mountains, are all covered of . 
with proper Proviſion for thoſe numberleſ tame Animal; little or 
that feed upon them, and which, as they are placed un- feed the 
der our Care, fo are they deſigned for our Uſe and Con- Another 
venience. Let us not then complain of the Scarcity off Tren er 
Meadows in any particular Place, ſeeing the whole Earth, e e 
may be conſidered as one vaſt Meadow, on which all theſe es; and 
Animals feed, and which is only diverſified, that it may piently f. 
the better adminiſter to bur different Occafons and De- Eu, ©: 
lights, by ſupporting that Variety of Creatures which are Which thi 
neceſſary to this Purpoſe. Irm'd by 


But beſides thoſe Herds and Flocks of Animals, whoſe employ 
Serviceableneſs to Man I have briefly ſet forth ; that he a e obe 

| might be deilitute of nothing that could any ways contri- hey the 
: bute to the Comfort of Life, Nature has oner riſ 

Hens, further provided ſeveral others for his Uſe, Þ 1 


The Poultry, that live upon the Crumbs 55 


of his Table and the Sweepings of his Barn, afford him | rances 


many whole ſom and delicious Meals; the 5 their 
Pigeons, Pigeons requite his Pains and Care of en 4 Jn, Ve 
| with the monthly Tribute of their young |. a © 

| Geeſe and ones; the Ducks and Geeſe ſoften 18 Tin 
Dehn. Bed with their Down, and only require 4 liter | 
the eaſy Convenience of a Pond, where- a all 

in to ſport and dabble, and to find a ſafe Retreat gem the * this 
Purſuit of their Enemies; and thus provided, they ſubſiſt ] wp: 
Stock 0 


by their own Induſtry, till they are taken in to be fatted J 
As for Swans, they are not ſo 186 datt. 


tor their Maſter's Table. 
. for the Spit, (tho' there are ſome who x N. A 


treat 
(bee 


Swans. 


BS -; for clearing the Canals, which are ſo | 12 


ornamental to a Seat, of thoſe aquatic 

Iiſt and. . 1 

oe. 3 c Herbs and Weeds that grow in them, and I 
which are the chief of their Food. 1 draft 

Turkeys, and even Partridges and Pheaſants, after they Fs 


arc tamed and brought up by * will go together by 
Companye 


d uCtiroſ 


jon tra. 5 
ich and 
anks fff 
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\n1mals}f 
ed un- 


0+ 
| ON 5 
| < $4. 
o « 
105 


08 
- 


city of 
Earth 
1 theſe 
t may 
4 7 1 hich they obſerve among themſelves, yet they are ſo 

rm'd by Nature to ferve him where-ever he ſhall think fit 
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them Err. With a ſecond Signal he leads them to Water, and 
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pmpanies into the Fields, in queſt of ſuch looſe Grains 
Corn as have dropp'd from the Ears, or been ſcattered 
any other means; and this they do regularly and in 
der, after the Harveſt is got in, leaving the Farmer's 
ard, and going from one Field to another under the Con- 
of any young Child: Thus do they feed all Autumn 
little or no Expence, till they are in proper Condition 
feed their Keepers. | | WEE 
Another Advantage that may be received from the moſt 
rren and even, moſt Northern Countries, ſuch as 
thuania and Muſcovy, is the keeping of 
es; and altho' theſe Animals do ſuf- Bees. 


tiently ſecure to Man the Fruit of their 


abour, by that admirable Form of Government and Polity 


© employ them, as to be ſubject to his Directions, and 


{$. 
1 - 2 


fly obedient to his Call, in as orderly a Manner as Sheep 
dey the Voice of their Shepherd. The Herds-man is no 
oner riſen with the Sun, but he winds his Horn; upon 
hich the Horſes, Mules, Aſſes, Oxen, Goats or Heifers, 
immediately come forth from their Stalls; he then 
dvances at the Head of them, and leads them, 'obſequiou; 
their Guide, into ſuch Paſtures as he thinks moſt pro- 


nth a third reconducts them Home, where every one 


Epairs to his own proper Stall. In like manner the 


equire Maſter of the Hives, with a Blaſt of his Whiſtle, can 
ll all the Bees of the Village after him, conducting them 
m the this means, ſometimes into one Field of Flowers, 
ſubſiſt 


fatted In purpoſe to give the Flowers Time to recruit their 


dmetimes into another; thus taking them in their Turns, 


Stock of Sweets, and thereby afford the Bees a freſh Re- 


e fo i 


6-614 
$ 


er b y . 


anies 5 x 


q 


good 4 Mt. With another Blaſt of his Whiſtle he leads them 


8 Nack to their Hives, when either impending Rains, or 
it) as 


he Approach of Night, gives Warning to ſound a 


vatic 3 Chevalier. J can't eafily conceive how it is poflible ſor 
and : bees to be brought under ſuch regular Diſcipline. 
Prior. This was a very common as well as ancient 


they Practice in the Baſt, and to this the Prophet 7/aiah alluder, 


hen comparing the. Armies which God brings upon any 


Nation 


4% DIA 106:U E:-xvit. 


Nation to afflict it, to a Swarm of Bees which a Shephei Country 
calls or diſmiſſes by a Signal given, he ſays, The Lord ſbal to the 
hiſs for the Fly that is in the uttermoſi Part of the Riven two foll. 
of Egypt, and for the Bee that is in the Land of Aſh Time of 
ria, This Cuſtom did ſtill ſubſiſt in Aa in the IVI Filk - We 
and Vth Centuries, and St. Cyril ſpeaks of it as a Thing das ger 
very common in his Time, and which he had very ofteſ too remc 
teen *, | ind pro 
Laſtly, Silk-Worms are another Speciz} Climate 
Silk-Worms. of animals that will live together in greif df Greece 
5 Numbers, and yield vaſt Profit even in the“ hem. 
moſt unfruitful Countries. As for the Worms, they av Þ 2rry-T1 
reared within Doors; but the chief Difficulty is in bring $99 anc 
ing the white Mulberry-Trees to thrive, which they feed} ne com 


upon; and theſe are preferable to the common black Mul] mer ical | 


berries, foraſmuch as they convert into a finer ſort of Silk Nen kn 


\- 8- 


We need not any other Encouragement to plant white Let in Fr 
Mulberry-Trees in our poorer fort of Land, than the great Pere the 
Succeſs they have had with them in our moſt dry and ba. Vith gre 
ren Provinces, ſuch as Provence, Dauphiny, and others; reatly | 


nor can this be aſcribed to the Heat of thoſe Parts, ſeeing] Flaces w 
Dauphiny is no hot Country; and Savoy, where theſe Tree Pie; the 


come to the greateſt Perfection, is till colder. It muſt be. . and | 


allowed that any Enterprize of Conſequence ought not ty l 1 


be entered upon raſhly ; but a bold Venture, when directed 
by Prudence, and authorized by good Examples, ſeldon 3 
fails of Succeſs. The Novelty of any Commodity in if i 2 


and, b 
* In Iſaim, c. vii. 18. Ileromras Tony 6 Meyer, ws 54 u. 0 Iſs 
Tagopac Tis MiNoonojuawy EpTiipiac, c cell Tas fvits amr ( 
gipso! Te THY oiphay we dypicy Hai mY avaxoputeci, This E. Unmenie 
preſſion (of Tſatab) is figurative, being a Metaphor borrowed frem of Ala in 
a Cuſtom among the Managers of Bees, who only with a Whiſtle 

lead them out of their Hives into the Fields, and in like manner con- * A Con 
duct them back again. And upon thoſe other Words of 1ſateb, v. 26. Nie of Silk 
The Lerd ſhall wwhiſile them from the Extremities of the Earth, St. Cyril | 
has the following Remark : &iyzTar di xai TYTo Tay we d Yi 
Tis une, Tic % TEY puta © Fer yp ras tot Tic Aν,E˙x ui 

EupiGuv auTais, or Te Tay ifa[ENov amopiptty tis arb nai moe, nu 

Ei nxt eyanopicuy i aypoy, er Ts auTac waunigialas A 

Iſaiab takes this Form of Speech from the Manner of maraginy 

Bees: For thoſe who have the Care of them accuſtom them to 

know the Sound of the Whiſtle, by which they entice them frcn 
their Hives into the flowery Meadows and Fields, and by the famÞ 


Signal, ſummon them home to their Hives, 


Country YOL 
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Country ought to be confidercd as no material Objection 
o the Importation of it, as Iwill make appear by the 
wo following Inſtances: When the Greet Monks, in the 
Time of the Emperor [Faff#nian, kad brought the Eggs of 
% Silk-Worms * the farther Part of {fa into Greece, it 
in as generally ſaid, that the Country of the-* Seres was 
Foo remote from them, to hope that the Silk-Worms could 
ind proper Nouriſhment and Warmth in ſo different a 
Species Climate; but notwithſtanding this Suppoſition, the Iſles 
in greu df Greece and [taly became, by Degrees, well ſtocked with 
a in t hem. When Henry II. undertook to plant white Mul- 
hey a Þ erry-Trees in France, and to eſtabliſh Silk Manufactures at 
bring, Pont and Tours, the People ſeemed amazed, and ſaid with 
hey feel dne common Voice, What will all theſe fruitleſs and chi- 
ck Mull Þnerical Projects come to? For ſo long as Silk-Worms have 
of Silk]! deen known in Europe, they were never ſo much as ſeen 
t whit Jet in France! Nevertheleſs the French Silk Manufactures 
he greu Pere then eſtabliſned, and have ever ſince been carried on 
\nd bar Vith great Succeſs and Credit. Our Mulberry- Trees have 


hel greatly increaſed in a very ſhort time, and in thoſe 
ſeeing laces where the Soil turned to very little Advantage be- 
le Treel Pre; the Silks which are produced from them is exquiſitely 


muſt bel Ine and beautiful, and is manufactured to as great Per- 
a: | 7 

it not ul Ection at Lyons as at Naples, or in any Part of the Eaſt, 
e ge ind could we but once bring ourſelves to make this our 
directed 5 ; 
ommon Wear more than we do, the Iidian and fcreign 


„ ſeldom} 


Kar Fils and Stuffs would ſoon grow out of Favour with us; 
2200 e might equally gratify our Taſte for Finery and Gaiety ; 
and, by thus promoting the Conſumption of the natural 


8 


„ rdduce and Manufacture of our own Country, fave that 


2 75 nmenſe Wealth which is carried to enrich the Kingdoms: 


wed frenf®t 4a in Exchange for their ſuperfluous Commodities. 

a Whistle | | | 
anner con-; A Country of ancient Seythia, famms for producing great Quan- 
ab, v. 20. Nie of Silk, from whence it tos it's Latin Name Sericum. 

,, St. Cyra | 
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RIVER 8, E. 


Chevalier. FE the Proſpect of the River is an Ornament is 


to the Caſtle, we muſt alſo allow that the Foufand 
Sight of the Caſtle, thus ſtanding upon the riſing of de 13 
Hill, is a great Embelliſhment to the River. 1 — 


Prior. We have inſenſibly wandered into the very pla : 
where it forms the moſt delightful Scene; as we are hee . to 


therefore, let us fit down under this Row of Poplars which . 
adorn it's Banks, and enjoy the Proſpect of that natural ' 4 * 
Canal with which it preſents us. 0 ow 
How delightful an Obje& is here! How raceſul u I. 
Appearance does the Courſe of a River * in the} . 
Works of Nature! Whether I fx my Attention on the 1 4 = 


Motion of it's Waters, or conſider the Advantages it | 
affords us, or endeavour to trace it to it's Source; it's genie]! 1e, i 
gliding in beautiful Meanders raviſhes me with Pleaſwe;}5 1338 
the Multitude of Comforts and Conveniencies it bring] > . 
us, fills my Soul with Gratitude to the great Author of de 
this, and all other Bleſſings; and the Obſcurity of in 
Original does wonderfully excite my Curioſity. 2 
Let us conſider it in the ſeveral Steph | 
Im Courſe of of it's Progreſs and Growth. At firſt it ü 
N no more than a Vein of Water ſtreamitz i 
from ſome Hill upon a Bed of Sand or Clay; the ver] 
Pebbles which lie ſcattered up and down are ſtrong enough 


to interrupt it's Courſe, through which it turns, and winds 2 


2 oiced t. 
orned t! 
5 in a 


and murmurs as it goes; having thus by Degrees cleared I 
a 0 Splen 

it's way, it unites with other kindred Streams, and with "DEM? 
accelerated Force ruſhes impetuous on the Plains below; kd i 
a Sa he Ed coftly 


1 


* F 


Of RIVERS. 2% 


the Violence of it's Fall hollows the Ground, caſting up 
dhe Earth on each Side by way of Banks; thus it purſues 
ts Courſe, eating a Paſſage through every thing that op- 
Hoſes it, and digging a Channel for itſelf. The Over- 
| Yowing of Ponds, the melted Snow that falls from the 
Hills, and the tributary Supplies of many Brooks and Ri- 
* Yulets that fall into it, ſwell it into a large River, and 
- Gignify it with a Name. Thus fortified and inlarged, it 
Proudly ſteers it's Courſe along the Sides of ſpacious Meads 
ind verdant Fields; it makes the Tour of Hills and 
Mountains, and in wanton Meanders at once enriches and 


dorns the wide-extended Plains. 5 


ce ſul au 
in the} 


on the 


leaſue; 


Wvites to Reſt. | 
The Evening-Star has no ſooner ſhut up the Gates of 
Day, and the Fowls returned to their reſpective Lodginge, 
an the wild Beaſts of the Foreſt ſucceed in their Turn to 
he Benefit of the River, which they enjoy unmoleſted till 
Morning appears, when they retire into the Woods for 
+ Wafety, leaving the Plains to Man, and the free Uſe of the 
„ | River to the Cattle, which quit their Paſtures twice a Day 
_ 2 pay their accuſtomed Viſits to the friendly Stream, 
Seu herein they flake their Thirſt, or ſeck a cool Retreat. 
Jor is Man leſs delighted with the Beauty and Advantages 


t bring 


Iltis a Rendezvous of almoſt all Sorts of Animals: A 
 Houſand Birds of all Colours and Notes take their Paſtime 
pon it's ſandy Banks, ſport and play upon it's Surface, or 
ie in queſt of the finny Breed, nor quit the varied Scene 
Ill approaching Night hangs out her ſable Curtain, and 


author ail the River than other Creatures, ſeeing for it he flights 
| of ih Mountains and Woods to fix his Habitation upon it's 
: - nks. FSW 


ral Step After having thus continued it's Courſe through many 


R 5 ter having enriched the Fiſhermen with Plenty of Fiſh, 
the ven [joiced the Farmer's Heart by refreſhing his thirſty Plains, 
g enough 
id wind), 
s cleared 
and with 
s below; 


the 


ral Scenes, diſtributing it's Favours as it paſſed along; 


Worned the Villas of the Wealthy with beautiful ProſpeQt, 
d, in a word, made the Country both rich and delight- 
a , it makes a Viſit to thoſe large Towns whoſe Opulence 
Wd Splendor it has ſo largely contributed to; here it 
Wats on in ſtately Pride, where Rows of lofty Structures 


nd coſtly Palaces on each Side grace it's Banks, at once 
Kornung and adorned by it. 


8 The 
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The perpetual Concourſe of People and Carriages tha 
paſs over the Bridges that lie acroſs it, the Multitude c 
Barks and Boats that float upon it's Surface, together wil 
that continual Din and confuſed Noiſe that is heard al 
over it's Waters, and from one End of it's Wharfs to th * 


other, form in the Mind a very lively and pleaſing Ide 
of the great Wealth and Trade of the City: But above al 


are we delighted, where the Tide flowing in from the 8d 
preſents to our raviſhed Sight the Veſſels of larger Sin, 
whether we behold them coming with full Sail up th 
River ſucceſſively, and joyfully proclaiming their fab 3 
Arrival with a Diſcharge of their Cannon, or ſee then 
Rationed all abreaſt and at Anchor in the Haven, formig 
a Foreſt of Maſts, whilſt their Flags and Streamers want 
in the Wind. : 

Let us ſuſpend a little longer our Curioſity of inquirig 
what Reſervoirs, or Stores of Water, can be ſufficient “ 
feed ſo copious a Current, and that is perpetually running 
and content ourſelves with admiring the prodigious Abus 
dance and Extent of that which was ſo ſcanty and it 
conſiderable at it's firſt ſetting out, as we have alreaq 3 : 
ot ant: 


ſhewed, it's Paſſage through whole Provinces, the Ca 


tinuance of it's Stream along TraQts of Land ſeveral hw? 
dred Leagues in length, and it's ſurprizing Breadth juſt be 
fore it empties itſelf into the Ocean, itſelf a little 8a 
Such as the Rhine, which coming from Switzerland pail 
through France, Germany, and Holland, where it's vaſt IiWlefling, 
of Waters divides itſelf into four or five Channels, au 
mixes with the Sea after a Courſe of above two hundi 
Leagues. The Danube travels five hundred before it d. 
charges itſelf into the Black Sea. | 
eleven hundred Leagues of Lands in the vaſt, burning 
ſandy Deſerts of Africa; and the River of the Hau 
in America, which is no more than a little Rivulet na 


Quito, where it takes it's Riſe, after a Courſe of eight hu 
dred Leagues according to ſome Travellers, and ele 
hundred according to the Account of others, opens | 
. into the Ocean by an Out- let eighty · four Leagues 
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29 
zes tha Methinks I ſee the whole Earth delved and furrowed 
itude of ith ſuch long Channels, and a ſurprizing 
ner wi Moncrivance in the Structure and Forma- The Uſetulne!s 
zeard al on of it's other Parts to facilitate the 9 
fs to th! Wourſe of the Waters that are to run in Rivers. ones 
ing Ida Sem. It is obſerved, that not only in | 
ibove al W! Continents, but alſo in the ſmalleit Iſlands, there are 
the Sa Mountains at different Diſtances from one another, ſome 
ger Sin, Wgher, ſome lower, from which there lies a gradual, 
il up t Rough ſometimes unperceivable, Deſcent to the Sea: 
1eir ſat ow the Sources of Rivers are purpoſely lodged in the 
ſee then owels of theſe Eminencies, that the Waters, by the 
forminy Weight of their Fall, may acquire ſuch a Degree of Ac- 
s want eleration as to be able to impel the preceding Waters 
ich a Force ſufficient to ſurmount any little Riſings which 
inquirig Pay oppoſe them, through the Inequality of the Earth's 
ficient 1 Nurface. 1 i | 
running, Now we cannot ſuppoſe that Providence, which never 
us Abu es any thing in vain, after ſo great an | 
and it Wparatus, and ſo much Pains in the For- Th, yroutnes 
e alreaq Pation and Diſtribution of Rivers, has of Rivers, 
the Ca Wot anſwered ſome End proportionably 
eral hu eat and beneficial thereby. And to be convinced of 
h juſt be Pis we need only reflect upon the high Value every 
ittle Su Fountry ſets upon the River it is enriched with, and 
and piſs pe great Diſtreſs thoſe People are in, that want ſo great a 


s velit N 
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7 hunde 
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Of RIVERS. 


lefling. 

The firſt and chief End that our great 
dſed hereby, was, doubtleſs, to ſupply 
lan and Beaſt with one of the moſt ne- 


Creator pro- 


Supplying us 


aters nei eſſary Elements of Life; and ſuch we with Drink. 

| burning? uſt allow it to be, whether we conſider 

e Anau 35 ſerving the Purpoſe of common Drink, or to dreſs 
yalet na r Victuals, or keep our Bodies and Habitations cleanly 
eight huſ d wholeſom. 4 | 
nd ele Chevalier. But how can the Water of the River, which 
opens uries along with it ſo much Dirt and Filth from the 
Leagues i laces it paſfes through and cleanſes, ſufficiently clear and 


Methini 


Qurify itſelf ſo as to ſerve the People it afterwards deſcends 
© for all theſe Uſes and Purpoſes ? 


: Prior, It gradually diſcharges itſelf of all Impurities 
this Kind by leaving them upon it's Banks as it paſſes 
. C3 along. 


kept in perpetual Motion and Agitation, refines and P. 
N — ittelfÞ 
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along, and which are ſoon diſperſed by the Wind, at 
exhal'd by the Rarefaction of the Sun. But as oy 
Drink from the River will ſometimes happen to be muddj 


and diſcoloured by a Mixture of heterogeneous Particle, 


and therefore liable to produce Sediments, which may prove 


in earthen Veſſels, in which time it ſettles and become 
as clear as Cryital. 


in the E-rth, to find Well-Water. 


Clewalier. Pray which of theſe three different Sorts d 


W iter do you reckon the beſt ? | 
Pricr. Kiver-Water, eſpecially that of large Rivers, i 


tor the moſt part more light and wholeſom than that 
which comes from Springs or Wells; this will be illuſtr-!} 


ted by a familiar Compariſon. The conſtituent: Parts d 


a. Fluid, as Water is, may aptly enough be compared t'2 
the Grains of Corn, that compoſe an Heap; now if thin? 
Heap be ſhovelled and turned over upon a Floor full ad 
Duſt and Sweepings, or ſuch-like Rubbiſh, the whole“ 
Heap cannot fail to mix and aſſociate with it; whereas 1 
it be ſtirred and moved about on a clean Floor, it wil! 
cleanſe - itſelf, the freſh Air will fan and purify it, and 
diſſipate thoſe heterogeneous Particles which before lodged} 
in it. In like manner the Water which iſſues from lou 
Springs, or is drawn from Wells, having for a long time 
run through or ſtagnated upon Beds of Slate, Chalb 
Vitriol, Sulphur, or Iron, waſhes off ſome minute Part 5 
of ſome or other of theſe Strata, which e e wy 1 

n tn 
cther hand, River-Water, by having ſteered it's Cour 


the Flaid may prove detrimental to the Health: 


for a long time in the open Air, through the many 
Tumings and Windings of it's Channel, and therefor 
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Several uſe, upon this Occaſion,, 
Sort of Copper Ciſterns with Sand in them, throug! 
which by an artificial kind of Filtration, it clarifies ſooner, * 
and with equal Safety, provided the Sand it drains through 
be often waſhed, and the Veſſel well tinned within to ſecure ? 
it trom Verdigreaſe. ' In thoſe Places where we do not en 
joy the Benefit of Rivers, Nature has made us ſome amend | 
ty ſupplying us with Springs; or if we are deſtitute c 
thoſe, we are pretty ſure, by digging to a certain Depth 4 
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by way of Precaution, to let the Water ſtand a few Dan 


ighter 
Nature, 
pf Scun 
00N ev 
Il theſc 
om, as 
the fi 
Chev 
nas bee 
ater | 
J think 
requen! 


4 df Spri 
df it wi 
pe intir 
upplies 
Prior. 
ort of 
ines the 
lo fo th 
Tears t! 
ore we 
ater d 
ments as 
hat it c 
han the 
founc 
Juently 
therefor: 
Account 
having t 
he Tow 
amily 
Engines, 
8 Ponte-M, 
not on) 
are at i 


KY 
2 
won 


ind, c. zrſelf from all impure Mixtures : The Rapidity of it's Cur- 
as on zent in the Middle clears it's way as it goes, caſting up 


bh : 
1, 
» © © I 
> £ 
- I 5 3 
3020 
e 
0 {> NE 
Ne >. 
OR 
6 <6 
| ; 1 
3 
9 


8 


mudd) pn each Side ſuch Subſtances, as are of a more groſs Na- 
articles, ure, as Gravel, Mud, and Dirt, and leaving them upon 
y prove ts Shores: As for thoſe Bodies, that are more rare; and 


tomary, Wghter than itſelf, whether of a bituminous or unctuors 
W Day Nature, they ſwim upon it's Surface, forming a kind 
zecoma pf Scum or Froth that is eaſy to be diſcerned, and. which 
aſion, ? Yoon evaporates by the Heat of the Sun, So that, upon 
through Ill theſe Accounts, River-Water is every whit as, whole- 
; ſooner, Mom, as, after ſtanding a little, it becomes full as clear 
through s the fineſt Rock-Water. 3 
o ſecun ¶Cbevalier. I cannot then approve of that Advice which 
not en has been ſo often given me at Paris, always to uſe the 
amens Water of Arcueil, rather than that of the Seine; nor can 
itute dd think that Complaint better founded, which I have ſo 
Der Frequently heard in the Mouths of ſome People, for want 
pf Spring-Water at Paris; ſeeing the long Conveyance 
Sorts of pf it would not only be attended with great Expence, but 
pe intirely uſeleſs, as Nature has provided us a River that 
ivers, 8 Wupplies us with a more wholeſom Fluid. ; 
zan that Prior. You remember to have ſeen, in the Obſervatory, a 
illuſtr- ort of Cakes or Cruſts, with which the Water of Arcueil 


Parts d Wines the Infide of the Pipes it paſſes through; which Cruſts 
pared u Wo ſo thicken by Degrees, that in leſs than the Space of fifty 
w if thy Fears they go near to ſtop up the Paſſage : Though there- 
xr full dd Fore we ſhould grant that this petrifying Quality of the 


e whole Water does not form in the human Body any ſuch Sedi- 
hereas if} ments as may be prejudicial to it; yet this muſt be allowed, 
r, it wil What it cannot fail of rendering it more hard and heavy 


y it, and, than the Water of the Seine, which, after being clarified; 
e lodgeiſ is found by Experience; to be much lighter, and conſe- 
from lou guently more ſalutary. The Inhabitants of Paris have 
ong tine therefore no Reaſon to complain of any Hardſhip on this 
- Chalk Account; or if they do lie under any, it is for want of 
ute Pari having the Seine Water in greater Plenty in every Part of 
ing with the Town, and of it's beiug conveyed into every private 
: On the amily through ſmall Pipes or Tubes. Two Water- 
s Courſe Engines, one on the Bridge de la Journelle, the other on 


he man Ponte - Marie, would effectually anſwer this Purpoſe, and 
there for not only ſave the e People the great Expence they 
nd purgeſfare at in buying Water, but would alſo ſupply them 

ittelt SET tag 18 with 
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any Lodger that would not be glad to purchaſe ſuch; 
Convenienee'at a leſs Expence than he is now at ſor th: 
bare Carfiage of his Water; nor would the Loſs that au 


port on to the Sum of the Advantage that would accru 


my Province; it is not for private Perſons to take upn 


f-fion that they never beheld any thing like, or equal 9 


it. But let us proceed to confider the other Advantage 3 


that we receive from Rivers. 


Chevalier. Prey, befere you go on to enumerate all bt 
Bereflis that may be aſcribed to Rivers, let me tal e otic 3 
of cre Ineenvenience:they are the Occaſion of; which is? 
their breaking off all Communication betwixt one Pla 
ard «nother; ſo that very near Neighbours and the dear} 
Friends are often under the hard Neceſſity of a leg 
Abſence from each other, by reaſon of that Separatiu 


which is cauſed by the Intervention of a River. 
Prior, Boats 


oP betwixt one 
ountry and an- 
other. Þ 


PEN very Cement of them. 


This ſame Element, however fluid and fugitive in iti} ; 
Nature, is yet endued with a ſufficient Power and Cor 


ſiſtency to ſupport a moſt prodigious Weight. 


Look, for Example, at that Barge which now come ; 
failing up the River, and tell me how you think ſuch i 
great Bulk of Timber, with all is Load, is ſuſtained bi 


the Water. You know that the ſpecifick Gravity 


Wood is leſs than that of Water; you know.likewiſe he | 
h 5 the 4 


and Bridges are 'a' ſufficient Remed) 
8 againſt this Inconvenience, if it maybe“ 
Rivers the Means called one, though a River is fo far fron} 
of Commaunica- being really any Obſtacle to the mutul? 
Commerce and Intercourſe of differen|* 
Provinces, that it is, on the contrary, tit} 


with that great Convenience of having it near at hand! he Fre 
cafe of Fires. There is no Houſe-Keeper but would readij 
contribute to defray the Charge of ſuch Engines a2 


Aqueducte, for the greater Security of his Manſion; ng 1 ad 
g Is foun 
pf Wa 
publick Companies might ſuſtain thereby, bear any 2m 
to every Particular frem ſo beneficial a Scheme. But I by en 
Pardon, my dear Cieva lier, for exceeding the Bounds d id no 
them t6 dirett thoſe who have already diſplayed ſo mu . 1 
Skill and Wiſdom in the Order and Government of thi 3 
great City, as to make it at once the Wonder and Ds, 
Fehr of all Foreigners, and to extort from them a Cor 1 4 
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ich the Timber it is made of, do all form a Body of leſs 
Weight than that Column of Water whoſe Place it fills, 
hich is the Reaſon that the Barge does not ſubſide. The 
Foreat Convenience therefore that ariſes to us from hence, 
Ss founded on that Proportion, which is betwixt the Weig' t 
of Water and that of Wood, which is not only borne up 
Sy. itſelf, but alſo the Burden it is charged with: But 
now imperfect, how unprofit: ble, would all our Philoſophy 
prove, if, after having diſcovered to us this uſeful Frc- 


portion which theſe two Bodies bear to each other, it 
did not further lead us to adore the Wiſdom and Good- 
neſs of our kind Creator, who has ſo diſpoſed and con- 
Iſtituted the Nature of Things, as to aka them ſerie 
oſt effectually the Purpoſes of our Convenience and Ac- 
vantage? We ſee that the Water, which is ſo uſeful ard 
beneficial to us, does however oftentimes overflow orr 
Plains, and block up our Way; and can we be ſo ungrate- 
ful, as not to acknowledge the Finger of Providence in 
having provided us Materials ſo near at hand, to tranſpo;t 
Zourſelves and Goods ſafely, over an Element otherwife im- 
Zpaſſable? Let us now make an Eſtimate of the Service- 
gableneſs of the Barge before our Eyes, not only confiter- 
ing it in general, as it may be loaded with Sacks of Corn, 
ZHogſheads of Brandy, Pipes of Wine, Pigs of Lead, or 
any other Commodity, but by making an exact Calcu- 
lation of the Burden it carries; which we will do by com- 
bputing the Weight of that Body of Water, which 
1 10 the ſame Place that the Barge is now in Poſſeſſion 
of. 1 | | 

Chevalier. I have a ftrange Curiolity to fee how yon 

will proceed in your Arithmetick. IO 
Prior. The Thing is very eaſy, as thus: After the 
Zuge has taken in all her Lad ing, I proceed to examine 
how much Water ſhe draws, that is, how deep ſhe links 
into the Water. Very well. Upon Examination, I find 
that ſhe draws, we will ſay, for Example, two Feet of 
Water from Head to Stern: This done, I divide in my 


of 3 Mind that Body of Water whoſe Room it now uſurpt, 
. cd m to cubick Feet; a Cube, you know, is a Body with hx 
W110 Sides, like a Die, all of equal Dimenſions: Now the 


wiſe that 
the 1 


neſs is to know how many cubick Feet there are in 
8 --. hat 
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that Bulk of Water whoſe Place is now ,occupied by 
the Barge, and how much every cubick. Foot weighs; 


having done this, we ſhall have the Weight of the whole 
Burden. | 3 


twenty Feet long, and fifteen broad; now an hundred and 


twenty multiplied by fifteen, 5 eighteen hundred Feet; Ft 
e 


but as we ſuppoſed the Veſſel ſunk two Foot in Water, 


the Sum total of Feet will amount to twice eighteen hun- 3 
dred, or three thouſand fix hundred Feet, whether of 
Water or Freight; for we now confider one as filling 


an equal Space with the other; ſo that upon the whole, 


the Preſſure of the Barge upon the River is no greater 


than the Preſſure of that Body of Water whoſe Place it 
ſupplies. 


Chevalier. We muſt next know how much a cubick 


Foot of Water weighs. | 

Prior. This is the very Point I was coming to: Now, 
in order to inform ourſclves of this, the following Experi- 
ment will ſuffice: Take a Box a cubick Foot in Dimen- 
fions, and fill it with a ſolid Subſtance, which together 
with the Box that contains it, ſhall weigh ſixty-eight or 
ſixty-nine Pounds; now this Box being put into the 
Water will not ſubſide, but ſwim ; vary the Experiment, 


and fill the Box with another ſolid Subſtance, (that no In- 
terſtices or void Space be left) which may make it the 


Weight of ſeventy Pounds; and you will find, that being 
put into the Water it will immediately fink to the Bo- 
tom. From whence: I gather that a cubick Foot of 


Water is“ equal in Weight to ſeventy Pounds: If there. 


fore 


* This Calculatien of our Author is not critically exact: He ſuppiſen 
that the Bex weighing fxty- nine Pounds does not fink, but ſwim upon the | 
Water, and th-1efore is lighter than the Water ; be ſuppoſes again, boat 
tbe Box being made to weigh ſeventy Pounds, it ſhall fink ; from ⁊ubich 
be concludes, tbat the ſame Bulk of Water is equal in Weight t ſeventy | © 


Pounds; though nothing is more certain than that ny Body, which, ufon 


being put into ary Fluid, ſubfides therein, is beawier than an equal Bulk | © 
of that Fluid; if it be of equal Gravity with the Flu'd, it ill remain | 
fuſpendes in that Part y it wwhere it is placed (ſupp fing the Fluid to be 
in a State of Reft ) awithout aſcending or deſcending. So that by bis Ex-! 
ferimert a cube Fort of Woter dies not wwerph full ſeventy Pounds, but | 


2 


I will ſuppoſe then, that the Barge is an hundred and | 4 


* 
#36 2 
F 


they h 
theſe f. 
and fif 
hand, 
4 the Str 
daun 
by the 
I from 
So that 
free Ci 
that it 
and br 
one Ne 
* Chen 
and fil 
by con 
may ſe 


mY 


S ig rats 


more eaſ, 
Ad tba 
matical 
era N 
Pounds. 


WJ 


ä | | nong of, 
comes ſomething ſport of it. But our Authir dees not defign bee a s 
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Dre we multiply three thouſand fix hundred cubick Feet 
Water, the Dimenſions of that Column of Water 
whoſe Place is occupied by the Barge, by ſeventy, the 


6 the Number of Pounds that Body of Water weighs, 
and conſequently the Weight of the whole Barge and it's 


Burden taken together. | 


Chevalier, How, Sir! This Barge then carries a greater 
Weight than if loaded with four of the largeſt Bells of 
ENetre Dame at Paris. How comes it to move then with 
ſo much Eaſe? eee e 

Prior. It is indeed another Matter of Aſtoniſhment, that 
the Water, which ſupports ſuch a prodigious Weight, 
ſhould keep it ſuſpended in ſo exact an Equilibrium, as 


. 


that a very ſmall Force ſhould be ſufficient to determine it's 


Motion this way or that way: Two Men, for Example, 
in a little Boat faſtened to the Barge by a Rope, ſhall be 
able with only the Aſſiſtance of a Pair of light Oars, if 
they have the Current on their Side, to drag after them 
theſe four great Bells, as you were ſaying, or two hundred 
and fifty-two thouſand Pound-Weight. If, on the other 
hand, they would carry the Barge up the River againſt 
4 the Stream, a Rope faſtened to the Top of the Maſt, and 
drawn by ſix Horſes, and thoſe none of the ableſt, along 
by the Side of the River, will tow up this heavy Load 


. 


it the from Abbeville to St. Quintin, or from Nantz to Paris. 


So that a River is ſo far from being any Hindrance to a 
free Communication betwixt one Province and another, 
4 that it does, in a manner, - unite thoſe that are far remote, 
and brings Paris and Nantz, Auvergne and Picardy, into 


one Neighbourhood. 


I ras n 


Chevalier. Pray let us now diſtribute this two hundred 


1 


and fifty-two thouſand Pounds Weight into Carts, that 


by comparing one way of Carriage with the other, we 


may ſee the different Expence of each. 


more eaſy and familiar Way of Calculation, and move natural to Diſcourſe. 

And that our Autbor did net deſign to ſlate this Experiment to a matbe- 

© matical Degree of Nicety, appears from Page 45, where be ſupprſes the 

L riod Weight of a cubick Foct of Water to be rather mere than 70 
ounds, | | | | 


. * The Church of our Lady, or St. Mary's, at Paris, is remarkable, 


| 6mong other Curioſities, for the Largen:ſs of it's Bells. 


Prior. 
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Countries about Pe, bent, and on the Shores of the Caſpias 


5 
a 
bat? 3 
3 


Prior. You ſhall be ſatisfied immediately; we will Ladgga, 
figure out our Calculation here upon the Sand. A Load his 
weighing three thouſand Pounds is much more than three He tak 
Horſes can draw for any Number of Days together; but ich th 
we will fix upon this Proportion, in order to make our p the 
Account the more eaſy and expeditious: If then we divide moſt 
two hundred and fifty-two thouſand by three, the Quo. the 
tient will give eighty-four times three thouſand. In order to Hccom 
carry this Load therefore by Land, we ſhould want eighty. fected 
four Carts, as many Carters, and two hundred and fifty. Fonſide 
two Horſes. What a prodigious Expence would here bo #r9v1nK 
to carry from Naniz to Paris, what four Barge-men and puiſſan 
fix Horſes can convey thither by Water at a very incon- _»f a lit 
ſietaple ae | Moraſſ 
River. Se is ſo eaſy and expeditious, that in thoſe The 
Places where Nature has not ſupplied Men with this Con. F hey ſt 
venience, they will ſpare no Pains nor Induſtry to pro- drain « 
cure it; they will run Ponds and Brooks into one uwe viſe 0 
collect every little ftraggling Stream, make Locks, Re-. $220 di 
ſervoirs, . and Canals, lay Vallies under Water, and dig Comm 
Paſſages through Mountains, and all to form the neareſt paſs of 
Communication they can with ſome River, for the bette? 80. fro 
Conveyance of tke.r ſeveral Commedities from one Placa Friend 
to another, | 1 Py E 2 at Amy 
The famous Czar, Peter, who was always forming 3 this, r 
creat Deſigne, fecured to himfelf the Conqueſt of the = * 
| 


Sea on the Side cf Peri, to fetch from thenee the Silke, $ as | 
Cottons, and other valuable Merchandize, which ae When 


carried from theſe Ports in Caravans to Alerpo, Smyrna, -J with a 


and as far as the Streights of Ccrflantingle. His Deſign 1 Skates 


was to import into his own Country, by means of thoſe trice, 
Rivers which diſcharge themſelves into the Caſtian Ser., Famil 
all the Merchandize of Alia, eſpecially Silks, which are Ice pi 
made in great Plenty at C3:rvan: They were firfl to b? Wy 

ge 


conveyed through the Mouth of the Joga to Aftraca:, ? 
from thence, by a Channel of Communication, into the 7 Pactty 
River Dez, which is united by another Channel to the No! 
Ccea, and afterwards to be brought by the River Meoſca| thoſe 
to Moſcow; After this, by another Conjunction of Rivers} | the P 
they were to be tranſported through the Davina into the | Provir 
I[Fhite-See at £rchangel, and laſt of all, through og Aran f Trance 
8 daga, 


e win Tadga, which is at the Foot of the Gulph of Finland, 
\ Load | bis new Town of e N which, had this Pro- 
2 three ect taken Effect, would, by reaſon of it's Communication 
r; but Nich the Ocean through the Ba#ick Sea, and with Ada, 
ke our by the Canals we have been mentioning, have become the 
divide oſt populous and trading Town in the: Univerſe. But 
> Quo. the th of this great Prince put a Sop to the final 
rder to ccompliſhment of his vaſt Defigns. But to leave pro- 
eighty- 1 ed to come to really exiſting Conveniencies; let us 
d fifty. donſider with what Succeſs the Inhabitants of the United 
here bo Provinces have raiſed one of the moſt populous and 
en and puiſſant States (for the Bigneſs of it) in the World, out 
incon- of a — Tract of Land before covered with Marſhes and 
Morales. . 6525 | gs 
n thoſe, They have a vaſt Number of artificial Canals, which 
is Con- hey ſupport with great Care and Induſtry, that ſerve to 
to pro- drain off and to receive the Waters, which would other- 
nother, wiſe overflow all their Lands; theſe alſo form themſelves 
cs, Re. into different Routs or Paſſages, which often ſerve for a 
nd dig Communication to ſeveral large Towns, within the Com- 
neareſt paſs of five or fix Leagues. A Citizen of Rotterdam may 
> bettez 80 from home in the Morning, bid good morrow to his 
e Placs Friend at Dei, and the Hague, dine at Leyden, and ſup 
- at Amfierdam, or return home the ſame Evening ; and all 
ormirg this, reading or minding his Buſineſs in the Boat, with 
of the 28 little Interruption as if he was in his Compting-Houſe, 
Caſpian E and without that Fatigue and Inconvenience which are al- 
e Silks, moſt inevitable in a Land Journey. In the Winter. time, 
ch a- when the Canals are covered with Ice, a Farmer's Wife, 
mn, with a Baſket of Butter and Eggs upon her Head, and ber 
Deſigg Skates upon her Feet, will ſkim away to Market in a 
f thoſe. trice, ſell her Proviſions, and be at home again with her 
an See., Family almoſt as ſoon as ſhe was mifled. Nor does the 
ich ae Ice prevent the Carriage of their moſt weighty Burdens ; 
Af to b: 3 for you will find their Canals loaded with Carts and 
* Sledges, and the ſame Element ſerving in the double Ca- 


Nracai,\ 
nto the Pacity of Land and Water. 8 | 

to the! Nor is France without her Canals of Communication; 
r Moa thoſe of Briare and O, fans bring to Paris | 

Rivers} the Riches and Productions of ſeveral The Canal of | 
nto the} | Provinces, as well as ſtock the South of Bfiart. 
e Lake} } France with thoſe Cloths, Camlets and 


Stalls 
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Stuffs that are manufactured at Abbeville, ' Amiens, Rheing, © F 
Sedus and Lis; and alſo in Return ſupply; the Mort 1 
France with the Oils of Provence, Mu/cadize Wines, dried 


Fruits, Paper, Cutlery Wares, and other mercantile Com. ei 


modities from the Southern Provinces. 


The uniting' the River Somme to che Oye, which it | 


thought at preſent. can never fail, opens to 
The Canal of the Pariſians all the Ma 


Picardy. 

thern Provinces. a ſhort”. Conveyance cf 

their Sea-Coal, Wood, Butter, Copper, and all manner 
of ee to Paris. 

But a Work: that far excels all that 


The Communi- J have mentioned ls the Royal Canal of 


cation betwixt L. ed. * 4 
anguedoc 15 
the two Seas. 


ferranean and the Ocean, by means of 
forts artificial Canals uniting the navigable Rivers, and 
thereby ſhortening the Tranſportation of Merchandize, 
which they uſed to carry through the Streights, making 
the Circuit of the Coaſts of Spain and Portugal, was a 
Convenience always much wiſhed for, but looked upon as 
impoſſible to effect, by reaſon, . that betwixt the Medi. 
terrantan and that Part of the Garonne where it begins to 
be navigable, there was a Length of above forty Leagues 
of Land, and no other Water than what proceeded from 
fome little Springs and Rivulets; but notwithſtanding the 
immenſe Diſtance, the Inequality of the Surface of the 
Ground, and it's riſing towards the middle far above the 
Level of the Sea, Mr. Riguet, with great judgment and 
Penetration, projected a Plan of a Canal for Veſſels to 
Paſs from Toalouſe to the Mediterranean, and back again, by 
Aſcents and Deſcents without any Hindrance. Mr. Col- 
bert approved of this Scheme, and found it to be no leſs 


practicable than advantageous, and propoſed the Execution 
or Be 
was reſumed, after ſome Interruption, in 1677; and erer 
fince the Year 1682 has continued to anſwer the Purpoſes | * 


of it to Lewis XIV. The Work was begun in 1666; 


of Navigation deſi gned by it. 


* AT. Mew is Mr. Barrillon, Toulouſe, 1672, 
A Fifit made tothe Royal Canal in 1723. 
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valler. 


2 Chevalier. 


"Of RIVERS. 


| Pray, Sir, can you. give me à Notion of: 
"he Formation of this Canal? For my own part, I cannot: 
"@nceive how ſuch a Channel could be made navigable, 
Jeing Veſſels cannot aſcend- but by the Water, which 
Fever riſes above it's Level. 


39 


Prior. The Hill of We which is nearer:to "Tow: 


1 fe than to Narbonne, was the Place that ſeemed moſt 
in Froper from which to draw two Channels or Canals, the 
de of which was to deſcend into the River Garonne, the 


her into the Mediterrantan. Upon this Hill Mr. Riqgue? 


Pitched upon a Place that was elevated fix hundred Feet 


*bove the Level of the two Seas, and from which he 
obſerved, that the Ground lay ſloping down on either Side 
S1moſt in one continued Deſcent to them: 


Here he endeavoured to make an Aſſem- The Point of the 
blage of ſufficient Supplies of Water to — of Wa- 


Jidribute into the two Channels that 
were to lead, one to Toulouſe, the other to 
the Milorrantas: | 

> There being but one Spring at Naurouſe, add that very 
Inſufficient for the Purpoſe, he brought thither from the 
neighbouring Mountains *, by means of an Aqueduct 
about five Leagues long, a Current of Water containing, 


in Breadth and Depth, five or fix thouſand Inches; which 
5 bein 
the 
| boring in every Part above a Million of cubick 4 Toijes. 
3 in caſe of Drought, he farther provided 
E a large Magazine of Water to be dug 


diſtributed in the two Canals leading to Toulouſe and 
editerranean, joined to form a Body of Water, mea- 


The Reſervoir. 
near Naurouſe, containing above fix hun- 


dred thouſand cubick Toiſes, which was to be hops in 
Reſerve to feed the Source of Diſtribution in very dry 
a {Summers 


In thoſe Places where the Land lies upon a Declivity, 
| | the Water 1s confined within Jarge Sluices 


: or Beds, from twenty-four to thirty Feet The Sluices, 


3 or more in Breadth, hemmed in on each 


Side by high Walls that run parallel to each other, with 
very Reg Gates to let the Water in or out; which fall- 


The Robine, or Canal, for conveying Water from the Black 


Mountain to the Source of 1 


T A Toiſe is a Meaſure about a Fathom, 
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ing down from the higher into the lower Sluices fm 
very large and beautiful Caſcades, highly, deligbtful 


"Fro mal 


the Eye of the: gazing Traveller. Syppoſe we now 
Bark in it's Paſſag 


the Foot of one of theſe Sluices ; the Sluice- Gates ar 
immediately flung open, the Water before confined ruſhe; 
forth, and, mixing with the Water that is without, form; 
one common Level; the Bark then fails in, and the Gate 
are ſhut again; this done, the upper Gates are opened to 
let in the Water from above, which riſes by Degree, 
and mounts the Veſſel to a Level with the Water in the 
ſecond Sluice ; ſo that by this means a Veſſel coming fron 
Narbonne may readily paſs out of the firſt Sluice into the 
ſecond, or one coming 
into the firft, The Gates of the ſecond Sluice being then 
ſhut, the Bark aſcends in like manner into the third 


other Canal by 
Toulouſe,' + - | + 


Chevalier. You have given me a very clear and di- 
ſtinct Idea of this well-contrived Water-Ladder, if I miy 7 
be allowed to call it ſo; but yet, methinks I cannot but be 7 
ſurprized at the Boldneſs of this Undertaking, which, 


e from. Narbonne, after having ſailed 
through the Canal which runs along the Plain, to come i 
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though very beneficial to the Publick, one would thick 


ſhould have deterred the ProjeQors from the Execution oi 


i 
* 


it upon account of the vaſt Expence that muſt neceſſarily 


attend it. 


If we except the Roman Highways, we ſhall 


find no Work of Antiquity ſurpaſſing this. This Canal, 


from the Place where it diſcharges itfelf into the Port oſ 
Cette to Toulouſe, is above ſeventy Leagues in Length: 


Beſides, they were often obliged to turn and wind itz, 
Channel in order to prelerve the Level, to ſupport. ard} 
ſtrengthen it with Piles where the Earth was apt to give 
way, to carry it over Bridges and, Arches of Stone in the} 
Valleys, to cut Paſſages for jt. down the Sides of ſteep“ 


Mountains, or to lay them devel with the Ground, t 
hollow others and arch them over for it to paſs through; 


above two Million of cubick Toiſes of Earth, and above 
five thouſand of ſolid Rock, have been dug out in order þ 
2 81 | | | —_ 
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Sluice ; and thus from Sluice to Sluice it gains the Summit # aha 
where the Canal begins, and is conveyed down the * 


the ſame Sort of Sluices or Locks u 


Induſt 


Honot 
innum 
other; 


Rivers 


us in 


= 


paſs t. 


© always 


with a 


es form 


I 


make it's Bed; a hundred and “ four Sluiees contrived 


htful * make Veſſels aſcend and deſcend, fixteen prodigious 


g Wanks to turn by thoſe Waters which might any ways in- 
ſcommode their Paſſage,” and twenty-four large Drains to 
draw off the Water when there is any Danger of the 


e - NOW 1 


ng ſailed 
come to 


On Channel's being choaked up with Sand or Mud. There 
Wa Fare computed to be above forty thouſand cubick Toiſes of 
* ue Ma ſonry in Stone belonging to this Work, beſides two 
nue oils Arms of Stone that ſtreteh out into the Sea, conſiſting of 
pened u %o hundred Toiſes, and a Pier of five hundred, that 
Degree, guard the Port of Cette, and render it a very ſafe Harbour 
er in the. for Ships; an Advantage the more valuable, as the Coaſt 
ing fron of Languedoc is very dangerous, and quite deſtitute of 
into the Havens. All this may probably appear to you to be a 


3 prodigious Expence, yet, notwithſtanding, it is almoſt in- 


ed ruſhe; 


e ſecond 
hy M 4 conſiderable, if compared to the Advantages that are re- 
Summit 2 
wn the 
Lcks to extraordinary a Work in Fance; ſure this alone would 
have been ſufficient to 
a # Lewrs XIV. © i 
* dee of Mens Hands; for they can only put in Uſe thoſe 
ieh, Inſtruments and Powers which God has given them. 
Id thick we are wra 
zution o holding y 
cellar) 1 Induſtry and Grandeur; but let us not rob God of the 
HFonour due unto him, whoſe Hand has formed ſuch vaſt. 


innumerable Canals from one End of the Earth to the 


tad & 


we ſhall ; 

6 Canah other; and ſo far ought we to be from looking upon 

42 ey 7 Rivers and Seas as any Interruptions and Hindrances to 
c us in thoſe Places where we liye, that it is our Duty 

deu gratefully to acknowledge them to be, as they are in 

ort ard 1 7 

e pie paſs through, or as ſo many publick Vehicles that are 


1 9 always ready to ſet out with us, and to carry the Traveller 
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ceived from the Serviceableneſs of this Work to Navi- 
gation. . | = 
: Chevalier. I could not have thought that we had ſo 


immortalize the Reign of 


Prior. Let us not be over-fond of admiring the Works 


up in Praiſe and Aſtoniſhment at be- 
a Canal wherein there appear ſuch Marks of 


ect, the great High-ways of thoſe Countries they 


with all his heavy Luggage where-ever he pleaſes. But 
come, let us paſs on to thoſe other Benefits for which we 


are beholden to Rivers. 


I find in ſome Accounts a hundred and fourteen Sluices. 
 _ Chevalier, 


Z N 
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Chevalier. After having ſupplied us with wholeſqy Jhſtead- © 
Drink, and Conveniencies for 'I'ravelling, what farthy Fatigue © 
Benefits can we expect from them? Sf fam! 

Prior, It is to them we owe the Cleanlineſs d Freary St 
our Dwellings, | and the Fruitfulneſs of our Coun, End of 1 
tries. OUR: ee 113 vo | e 4 > the T. 
Our Habitations. become unwholeſom, either wha ent Sce 
geb ſtagnating Waters breed Damps, or when Pparied F 
Cleanlineſs, great Scarcity of Water occaſions an ex. Fields o 

ceſſive Drought ; whereas every little R. _—_ 
Mew to 


Stream croſſes or feeds them. Nor does the Current of | Ipaſſes. 
the River act only upon that Body, of Water it paſſe} } - Chev 
through, but alſo upon the Air, cauſing it by it's Im-“ give a 
pulſe to diſperſe thoſe Vapours which are exhaled from the to the 
Waters, and which by remaining long in the ſame Place 
would prove unwholeſom and infectious: By theſe meam 
the three Rivers that fall down from Mount St. Gotard, | © 
and run into Lakes of ſixteen; or eighteen Leagues in| | 
Length, and four or five in Breadth, prevent the ſettling | 
of thoſe Damps and Fogs that exhale from them, and 
which would otherwiſe: occaſion a total Deſertion of the | | obſerv: 
Inhabitants which live upon the Borders of them, In | a5 wel! 
like manner the Tecir, which runs a-croſs the Lake Major, times Y 
the Rhine that keeps in Agitation the Lake of Conſtance, || having 
and the Rhone- that cuts it's rapid way through the Lake þ Dew 7 
of Geneva, are the only Cauſe: that purifies the neighbour- time, 
ing Regions of the Air, and what alone ſecures to the Plant, 
Inhabitants the free Enjoyment of all other Advantages the“ 
they are poſſeſſed of. 5 : a ed althou 

The Fruitfulneſs of Lands is likewiſe generally owing | Partic 
to the Proximity of Rivers. How amazing the Difference time 
betwixt a Country that is watered by a River, and one Þ highe 
that is deſtitute of this Convenience! The latter is dry, I Cool + 
deſolate. and uninhabited, and ſametimes not thought after 
worth the Pains of Cultivation ; the chearleſs Traveller the p 
that wanders through it, who, inſtead of verdant Fields! 
and delightful-Objedhs, ſees nothing but a barren Waſte - =_z 
6 a inkead 
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wholeſon inſtead of the warbling Melody of Birds, to relieve the 
t farthe Fatigue of his Journey, hears nothing but the Shrieking 
Sf famiſhed Graſs-hoppers and ſuch like Inſects; wit 
lineſs q Freary Steps, and drooping Spirits, ſighs and longs for the 
r Coun End of ſuch uncomfortable Deſerts. He at length comes 
| Fo the Top of a Hill which preſents him with a quite diffe- 
er When ent Scene: Here his raviſhed Eyes wander over the 
or when Paried Beauties of the Vale beneath; the ſhady Woods, 
NS an ex. Fields of Corn, ſpacious Meadows, beautiful Seats, and 
little Ri. crowded Villages, form a Proſpect no leſs delightful than 
With is. new to him, and he thinks himſelf all on a ſudden tranſ- 
ilth and ported from the Deſerts. of Arabia into the Land of 
Caſtle, Promiſe. Now what occaſions all this mighty Difference? 


ceaſe to, Nothing but that winding River that runs gliding through 
a living| the Vale, diſtributing Plenty and Pleaſure where-ever it 
rrent of Ipaſſes: 


t paſſe ö 
it's Im. 


rom the 
1e Place 


mean 
Gotard, | 


gues in 


* 


Cbevalier. T can eaſily conceive how a River ſhould 
give a lively Verdure to the Graſs of the Meadows, and 
to the Trees whoſe Roots it paſſes by; but how can it 
confer the ſame Nouriſhment upon that which is a 
of a League, or perhaps a whole League diſtant 
from it? And yet we often ſee Vallies three or four 
Leagues broad, that by the Help of one River running 


— 
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nſtance, 
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intages 


owing 
erence 
d one 
8 dry, 
10ught 
eller 
Fields 
Vaſte; 
nſtead 


Ber. Be pleaſed te remember, Sir, what I have 
obſerved more than once, that Plants receive Nouriſhment 
az well from their Leaves as Roots; inſomuch that often- 
times when the Earth is almoſt exhauſted of its Humidity, 
having ſcarce any left wherewith to feed the Roots, the 
Dew alone which falls upon the Leaves in the Night- 
time, being ſucked in and diſtributed through the whole 
Plant, does ſupply-it with. Moiſture; as does appear from 
the“ Weight of it being conſiderably 7: ee Now, 
although the Air is replete with an infinite Number of 
Particles or little Globules of Water, which in the Day» 
time are rarified by the Heat, and lifted up into the 
© higher Regions of the Atmoſphere, but condenſing by the 
Cool of the Evening deſcend to recyuit the thirſty Plants, 
after. long Perſpiration of their Juices ;'yet the River is 
the principal Magazine that ſupplies this neceſſary Expence 
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of Moiſture, which exhaling from it in. Miſts is earliel 
by the Wind to fall down again in refreſhing Dews, m_ 
only on thofe Places which border upon the River, but 
alſo on ſuch as are ſeveral Leagues diſtant from it. The 
do all the Parts of Nature mutually help and aſſiſt each 
other, declaring themſelves, in the wonderful, Variety 0 
their Operations, to be all the ;Handy-work of the ſame 
wiſe Author and Artificer, as they do undeniably demon- 
rate his kind and provetentull Regard to our Happineſ | 
and Welfare. 


Chevalier, We have not yet ſpoken one Word of the 


Prior 
aan ſu 
free Ul 
Y 4 Nav 
the Stre 
1 of it, \ | 
3 2 rindin 
: bof Wal 
Ipy it's 
Ichines, 
the for 


Fiſh in the Rivers. I expect to hear _ curious Parti. late, tc 
culars concerning them. Jpicaſe: 
Prior. To- morrow I will ſend all our Fiſhermen o The 


you, or elſe you will find them here at the Water ſide, Sit's We 
when you will ſee them at their Work, and have aa We 
Opportunity to inform yourſelf of more Particulars on this bick 


Head, than 10 can n polkbly acquaint you Wich, ſevent 
tem 
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2 F ee WE BYY Ve 1B A 1 $4 TOE a eee I Foot 
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, The Prion and Cunv EIER. * my 

che f 
Chevalier. AUR Fiſhermen make a tedinws Stay. N. 


Prior. Never fear, they will not dil. | givin 


appoint you; however, till they come, we will amuſe | } W 
ourſelves by conſidering what other Benefits we reap from 4 fallir 
the Current of Rivers. Let us take a Turn here by the tion 


Þ 
Side of this Dam, which you ſee they have cut out of exan 
the River. let i 
equa 
two 


i 
+% 


# 


Chevalier. Pray, to what Purpoſe have they incloſed 
this large Bed of Water, which ſhews like another River! 


; Prior 


9 bo 
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s Carried) Prior. When the whole Breadth of the River is more 
>wS, not than ſufficient .for the, Situation of a Mill, or when the 
ver, bu free Uſe of the Current is wanted, either for the Purpoſes 
„Thus of Navigation, or for conveying Floats of Timber down 
iſt each the Stream, in ſuch Caſes we content ourſelves with a part 
Jof it, which is drawn off into a Trench to turn Mills for 
grinding, fulling, and ſawing : So admirably is the Nature 
demon. of Water conſtituted to anſwer all our Occaſions, as well 
appineſ; | by it's Fluidity as Force. By the latter it works vaſt Ma- 
| Tchines, thereby ſaving us great Expence and Trouble; by 
1 of the the former it is made to run, to ſtop, to contract, to di- 
as Parti- Mate, to ſpring, and to riſe to almoſt whatever Height we 


3 


ese. 2 . | | 

rmen to The Force of Water is compounded of 
ter-fide, it's Weight and Velocity together. . The Force of 
have an We have already obſerved, that a cu- Water. 


on this bick Foot of freſh Water weighs about 
ſſeventy Pounds, or, ſtrictly ſpeaking, rather more; I ſay 
 Efreſh Water, becauſe that Sea-Water, by reaſon of thoie 
Z Salts that are mixed with it, is more weighty, a cubick 
—= 7 Foot of Salt-Water being equal to about ſeventy three 
Pounds; which is the Cauſe why a Veſſel coming from 
the Sea into the Mouth of a River draws more Water, or 
; F finks deeper; for being now paſſed into a lighter Fluid, it 
"Yo: 3 muſt fill a greater Space below the Surface of it, in order 
1 Fto preſerve an Equilibrium. 3 | 
I E it be obſerved, that a cubick Foot 
of Water does not only act upon other The Velocity of 
Bodies by it's Weight, but alſo according Water. 
to the Degree of it's Motion; for if it's _ 
Velocity be increaſed two or three Degrees, it anſwers 
the ſame Purpoſe as if the Weight of it was increaſed in 
the ſame Proportion. 
Now the Motion of Water may be accelerated either by 
iſ. giving it a Fall, or by contracting it's Channel. 
Water, like other ponderous Bodies, does acquire by 
falling different Degrees of Velocity, and thoſe in Propor- 
by the | tion to the Height of it's Fall. We ſhall not at preſent 
examine into the exact Propartion of it's accelerated Force; 
let it ſuffice at this time to Know that it's Velocity is 
| equal to it's Weight, and that if the former be increaſed 
River! tuo or three Degrees, the Impulſe or Momentum of it _ 
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be double or triple to what it was before. 


This may be | zf 
exemplified-in a great Flake of Ice, which, when carried [1 
by an eaſy and gentle Motion againſt a Bridge, makes a a 
very flight Impreſſion upon it; but when falling down | 


the Stream with a rapid Motion, will overturn it: In like | be 


manner the Water of a River, when in its ſloweſt Mo- 


tion, will be ſufficient to turn one 'of that Sort of Mills 


which we ſometimes ſee built upon a Barge, the Flyers | 


of which being very large, a greater Column 


Aal. round, notwithſtanding the Slowneſs of its 
| Motion. K 
A Part of the ſame River, when contracted 
A Dam-Mill. within an Arch, or let in at a Flood-Gate, 
wiu.ill, by its accelerated Force, turn round a 
large Wheel, the Flyers of which, though very narrow, 


are ſo contrived as to dip ſucceſſively into the Water to 
receive its Impulſe. Rf) 

Laſily, A Stream of Water not more than one cubick 
Foot in Breaſt, when collected into a Trough, 
and falling upon a little Wheel cut into ſe- 
veral tranſverſe Gutters or Trays to re- 
| ceive the Water, will turn the Mill Stone 
by the Force of its Acceleration, notwithſtanding the In- 
conſiderableneſs of its Weight; for it is experimentally 
true, that a Foot of falling Water acts more forcibly than 


A Trough- 
Mill, 


ſeveral Feet running parallel to the Horizon; and this 
Force is ſtill augmented by every Degree of its Fall. 


If the Wheel was placed exactly on a Level with the ne 


Trough through which the Current is conveyed, every in pref 


Gutter or Tray in the Wheel would only be acted upon 
by the Weight of one cubick Foot of Water, or ſeventy 
Pounds; but the Wheel being placed ſo much lower than 
the Trough, that the Water in falling down upon it ac- 
quires a threefold Velocity, it is conſequently acted upon 
or impelled by a three fold Force. Thus we ſee that a 


Stream of Water of only one cubick Foot will acquire, by 
means of Acceleration, a moving Force equal to three 
cubick Feet, or two hundred and ten Pounds; which be- 
ing continually ſucceeded by the repeated Action of other 
two hundred and ten Pounds on the following Trays of 
the Wheel, is more than ſufficient to give a quick Motion 

| to 


of Water preſſes upon them, and forces them 


5 


than fi 


Silk ir 
Bobbin 
ment © 
Chee 


F 8 
a Riv 


ſo ofte 
| the Sid 
that a 
Prio 


Water 
For Ex 


ay be Je the Mill-Stone or Mill- Hammers; juſt as we ſee a 4 
arried | | Jebat is whipped by a Child, turn very nimbly round when 
akes a | . Laſhes are quick repeated. 
down | Cbevalier. The only Difference then, as far as I find, 
In like Jpetwint a Trough-Mill and a Mill with Flyers, is this: 
t Mo. That in the former the Water ruſhes violently down from 
Mills the Trough upon the Wheel, whereas in the latter, it 
Flyer | | en under the Wheel, taking the Flyers with it as it 
olumn | goes along; and this it does in the ſame manner, whe- 
; them | ther the Mill be built in a Barge, or be made of Stone like 
of its ur which we now ſee. 
Prior. You are in the right, Sir. I don't doubt but 
racted You would be extremely delighted to view the Structure 
Gate, 1 this ſurprizing Machine within; but we will defer our 
ounda Speculations on the Contrivances and Inventions of the 
arrow, Wit of Man to another Opportunity; and proceed at pre- 
ter to "ſent to admire the vaſt Uſe which the Motion and Force 
of Rivers is of to him, in grinding his Corn after the 
mbick | moſt expeditious and cheapeſt manner, which elſe muſt 
rough, be ground by a great Number of Slaves or Horſes, which 
ates de. would want frequently to be relieved, or would faint 
to re- under ſuch hard Labour. 
Stone The ſame Machine is alſo uſed in pounding of Tan 
he In. with great heavy Peſtles, in fulling and cleaning of Stuffs, 
entally which are laid in Troughs, and beat with Hammers of a 
y than prodigious Weight; in ſawing huge maſſy Pieces of Tim- 
4 this ber; in working of Rags into a Paſte to make Paper 
Fall. of; in refining Iron and Copper with a Hammer of an 
th the enormous Size, which does more Work at one Stroke 
every. | chan fifty Men ſtriking all together; in bruifing of Olives; 
upon in preſſing the Juice from the Sugar-Canes; in winding of 
eventy / Silk into Skains, putting in Motion five or fix hundred 
— that Bobbins at the ſame Time, and all under the Manage- 
it ac- ment of a ſingle Director. 
d upon | Chevalier. What innumerable Advantages do flow from 
a a River! But pray how comes it to paſs then, that we 
re, by: | ſo often hear People complain that their Eſtates lye on 
1 the Side of a River? And whence that common Proverb, 
8 hy ' that a River is a bad Neighbour ? 
Father: | | Wo It muſt be confeſſed that this great Force of 
rays of | 's ater is not ſometimes without its miſchievous Effects: 
Motion For Example, when the Current of a River makes Head 


to 


o RIVERS. 


directly 


48 DIALOGUE XIX. 


directly againſt a Bank that oppoſes it's free Courſe, and 
alters irs Direction, the Water with ſeeming Fury and 
Reſentment levels all it's Force againſt it; it undermine} | 
it, it hollows it, and if it does not eat it's Way through| 
it, it waſtes away the Extremities of it, carrying every 
now and then a Bit down it's Channel : Nay, ſometime 
it waſhes away large Pieces of Earth, forces it's Way into 
the Meadows, and confounds Boundaries and Land- Marks, 
Now it is the Nature of Water, where it hollows itſelf a| 
new Bed on one Side, to abandon as much Ground o 
the oppoſite Side: Hence the injured Landlord, who ſuf | A 

fers this Incroachment from an Enemy that inſenſibly | 8 
| way away his Property, without having it in hit $* 
ower to procure Reparation for the Wrong, lament; *? 
and bemoans his hard Fate, but all in vain; whilſt he: | 
on the oppoſite Side of the River rejoices at his good 
EE Fortune, and thanks his lucky Stars for an 


# * 
Alluvion. Alluvion, or Increaſe of Land, that coſt; ha 
him neither Trouble nor Expence. | 65 in 
Now it 1s the Contrivance and Induſtry of Man only | * 


that can prevent theſe Inconveniencies, or apply a Re- leaſure 
medy where they do happen. Accordingly it is cuſto- . 5 
. mary, in order to prevent the Incroach- gels . K 
Linings. ments of Rivers, to fortify the Banks with © 
| a good Lining of Faſcines, or rather of $:0ne Co 


ſtrong Planks faſtened to the Shore with ſtout Piles. 


A thick Wall built in an oblique Direction to the | Ain de 
Current of the River is the ſureſt Way to break thefy,c 


Force of the Stream, and to prevent the falling in off of Gent 
the Ground ; but as this, will require an Expence that — 
can only be borne by thoſe that are very rich, it is 2 Tradefm 
common Practice among the Proprietors of gumped 
Buttreſſes. Land to make a Buttreſs of Wood ſtrengtb- 1 
ened with Earth ſerve their Turn; or elſe à 1 Peath: 
Dikes. Dike of Stones and Rubbiſh caſt up for the Elin 1 
| Water to ſpend it's Fury upon; for theſe are ter — 1 
eaſily repaired, and anſwer the Purpoſe of a Wall. Wake of 
By like Induſtry they inſure to themſelyes the Poſſe | 
ſion of Alluvions, or ſuch Land as is left by the Water. |. « 7 ,,. 
When the River recedes from one Shore, the next Owner, [Word Mol 
if he has a mind to prevent the Return of it to the ſame I as cu 


Spot, and to make Advantage by it, will be ſure to raiſe Et comer. 


— E 


. Flexibility 
4 VOI 


e, and Dike with Stakes or Willows, or rather caſt up a hign 
2 Mole, ſecuring it with large rough Stones cut out of 
0 ey dme neighbouring Quarry; in the vacant Space which 
rough ſſes behind the Bike or Mole he will 
ever) ant young Oſiers, that the Water, as it Ofter-plots. 
zetima iſſes or falls, may inſinuate itſelf through 
N de Interſtices of the Stones into the Oſier. plot, where the 
Melt of K ad and Slime it carries along with it, ſettling to the 
nd a oots of the Oſiers, binds and feeds them; waich, being 
50 ful. thus continually ſupplied with , freſh Soil, will grow and 
enſibly rive apace, and yield a Crop every three Years, bring- 
in h As 3 than the Intereſt of the Money laid out upon 
n. I Chevalier. After explaining to me the Serviceableneſs 
s 05 | that accrues to us from the Force of Water, you promiſed, 
for an | Br, next to ſhew me how beneficial it proves to us by 
1 ok ts * Mobility, or Eaſineſs of Motion. | 

x 1 Prior. The Effects produced by this Quality are no leſs - 
i rprizing or advantageous than thoſe be- 
a Re. fore-mentioned. Water waits but the The Mobility 
8 2 of Man to change it's former of Water. 
e urſe, and to enter into whatever Chan- 
La nel; he thinks fit to prepare for it's Conveyance it diſ- 
- Sage tributes itſelf into his Gardens or Apartments, through 

$:one Conduits, through Pipes made of burnt Clay, L1der- 
3 wood, Iron or Lead; it beautifies and adorns great 1owns | 
alc the with delightful Water. works, with full Re{ervoirs and 
g in of Baſons, either in publick Squares, or the private Gardens 
Le that 4 Gentlemen; it riſes up into the Houles of Dyers, 
re. 6a rewers, Tanners, Workers of Shells, and of all other 
8 Tradeſmen; it aſcends, obedient to the Sucker, When 
rength * from the Bottom of Mines and Pits, freeing tlie 
1 2p e beneath from the Appieheniions of a watcry 
er tb eath; it ſprings up to the Height of a Mountain, thence 
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telling down again in beautiful Caſcades, in Sheets of Wa- 
ter, or in the Form of a Dew; it aſſumes the Figure of a 
Sheaf of Corn, or A Theatre; and, in ſhort, like Proteus, 


; f ks 3 F149 13-41-3075 | 
„ I bawe been obliged to renden Sou leſſe in the Original by the 7 
Word Mobility, which thougb it 45 not rl, fo wake a 7 wafer 
* as could be wiſhed, yet I canhit find any W rd in our Language 
bat comes nearer t Senfs of it in this Place. Suppleneſs, Pliantneis 
Flexibility, Sc, are more applicable to ſolid than fluid Brdies, n 
5 0 
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puts on a thouſand Shapes, according to the Art and Fay . 
of the Engineer, who knows equally. how. to employ! 
either for Ornament or real Uñ[t,le. 
As Veſſels are neceſſary to give Water: that Form iti h 
deſigned to put on, and to receive it. in it's Fall, ſou 
need make no Queſtion but that Stone, Sheet - Le 
Marble, or Copper, may be indifferently uſed for b 
theſe Purpoſes; though in my Mind, there ſeems ſuch! Nies 
natural Relation, ſuch a mutual Harmony and Agree men : 
betwixt Water and the Verdure of the Ground, as if thi 5; 
were deſigned for each other, and where: ever any thin | 
gaudy or artificial breaks in upon that rural and ag 
able Simplicity that they form together, whether of G *;; 
lumns, Gilding, or a hundred other Ornaments either: 
caſt or carved Work, it ſeems unnatural and quite forein $; 
to a Garden. | | —— if 
Having now conſidered thoſe ineſtimable Advantan 
we receive from the Current of Rivers, let us turn os þ 
Thoughts a little to what they contain, or ſuch of ther hich : 
Productions as are moſt beneficial to us. De Ce 
Chevalier. I have often read in the Latin Poets, a Piſtrict 


alſo in other Authors beſides them, Deſcriptions d fen on 
Rivers, | Ind the 
| | Hear the 

Rolling wwith wealthy Pride o'er Sands of Gold, from th 

mat mz 


I ſhould be glad, Sir, to hear your Opinion of this Ma, frriege 
ter, that I may know what to think of ſo extraodimar} Work; 
a Property which they aſcribe to a great many River Thakes 4 
What! did the River Phaſis ever produce any Gold? Of ll. TI 
what muſt we think of Hermus, Pactolus, and Tagus? | Bold-fin 

Prior. Poets, you know, are allowed to make uſe of After thi 
the Figure Hyperbole; and therefore it is no Wonder i geſſary, 
they have diſtributed their Gold among theſe Rivers ſome Time of 
what more liberally than Nature has done. Howeve| on of 
that there were Rivers formerly that had Gold mix'd wif Jand wh 


the Sand or Mud which they caſt up upon their Shore, if Beſs of j 
a Fact that needs no other Proof than the Traffick whic ome Mi 
is carried on at this very Day for the Gold-Duſt that i} 

found in ſome Rivers, This is the only Commodity thilF * The 
enriches the People that live upon the golden Coalt f! 4 
Guinea, as allo thoſe of the Kingdom of Sepbala, uff f 66 


Sepharky* 


: 1 25 Of RIVE Raid 
t and Fat probibly con jectured th be the 
[employ ; | ophira,”' or * On of: the "Ade 

TT »/ ſeveral little Rivulets that diſcharpe | 
Form iti Ie Zar, 28. Hoa great many Rivers of the vaſt 
Fall, ſow Moms of Sephala, Minomotiph, Za vebar, and Anta, 
heet-Ley | ave- more or leſ Gold mixed wich their Sands; in Pro. 
d for bai rtion to the Quatitity of Rain that falls in thoſe Coun- 
ms ſuch; 1 Hes, which ſoaks into the Earth, and drains throngh the 
Igree men ines, before it p- i 


| it paſſes into the Rivers, carrying along 
aur un pfth it the Fineſt Parts of che Ne F 
any thin f Nor is the Privilege of rolling down golden Sande con 
and ' agres Bred Jolly to the Rivers Africa, of thoſe of Brax;! 
her of O Sie Chil; for we have ſevers] or chem in 


s eitheri PNante, upon the Banles of which this 
te foreig Jious Sand is ſometi 

Nirver Arriege, near Pam; and Mireprix, 
dvantag Boe now and then caſt u 

turn o & 3 210 


1 of ther I; 


he Comermnes ; nor 1s the Salat, that paſſes through the 
oets, an Piſtrict of Paz, without it; in ſhort, it has been often 
ptions d ren on the Shores of the Deux, the Rhine, the Rhone, 
Ind the Garonne, moſt Probably in thoſe Places Which are 


| Fear the Conflux of thoſe little Rivers that fall into ther 
id. om Sometimes a Man 


neighbouring Mountains. 

hat makes it his Bufineſs to ſęek for this Duſt in the 
this Va, Wrriege or the Ceze, ſhall mak 
10d1IMman Work; at other Times, ſhall think himſelf well off 
y River! Hhakes 40 Sous , and ſome Days he ſhall get nothi 
old? O Al. 7 who ſet apart thoſe Hours for 
us? Sold-finding that remain 1 1b 
e uſe of After they have been employed in Work that; 
onder i] Fefſary, 


as well as yielding more certain Profit, ch 
rs ſomef Time of the Fall of the Water: 


lower) Fon of the River; and above all, they look © 
land which is diftino v; 


the Black- 


if ke 


bf of it's Hue ; for this is a 


| certain Mark, thar there is 
c whici ome Mineral mixed with it. Sometimes thi: Sand is caſt 
that i $57 | | 
ty tha * The VerGon of the LXX. call it Sophir, Origen upon Jeb, 
oalt df Pap. Xii. 24. does the ſame; and is of Opinion with ſeveral other 
Interpreters, that the Country of Sopbirg is in Africa, is £6 
Aut ew Sbillings Engliſh, | 


3 


52 DIAEOGU E XIX. 


up upon: the Sides of the River, ſometimes it is found 
lodged, in the Cavities of Rochs, or behind ſuch, large 
Stones as break the Current of the Water; and now ani} lik 


| then it is picked from off Pieces of Stuff, or the Flecces | } 


Sheep, in which it had entangled.itſelf. . 


© . . Py 


_ Chevalier, Might it not then be | ſome Gold that wa} 5 
found in this manner upon the Shores of the Phaſis ini 
Colchos, that gave Occaſion to the Fable of the Golde 
Fleece ? JV 1 
Prior. The Thing is credible enough; but to the Pu.! 
pole. After having ſeparated the common Sand and Din 
from that which contains the precious Duſt, by frequen 
Waſhings; if there be any Grains of a larger Size, d“ 
{tinguiſhable by the Eye or the Touch, they ſever then 
from the reſt, though generally they are ſo very \mal, 
that they are obliged to effect this Separation by pouring 
Mercury upon the Sand, which is endued with this pa.“ 
ticular Quality, that it attracts to itſelf all the little Pa. 
ticles of Gold that come in it's way; after this they {| | 
parate the Quick-ſilyer, to which theſe Particles adhere} | 
from the whole Body of Sand by new Waſhings, and pu; | 
it into a little Bag made of ſhamoy Leather; then by] Ih 
ſqueezing and preſſing the Bag, the Mercury exudes througif $4 
the Pores of the Leather, and leaves the Gold by itleli} Wl 
behind. Thoſe who have. made this their chief Stud 
and Employment, have obſerved, that after the Sand if 1 
well waſhed, it ſhews itſelf generally in three different | 
Colours, black, white, and reddiſh; that the white Sands 
when viewed through a Microſcope, appears like a Hen 
of {mall tranſparent Cryſtals; the black, like ſo man; 
Particles of Iron, ſeveral of which will be attracted by! 
Knife that has been touched by a Load-ſione ;. and tha! 
the reddiſh Sand, when viewed the ſame way, preſent ©0tinue: 
to the Eye a delightful Sight, not unlike that of a fewelf! 
ler's Box of Treaſure; wherein you ſee Rubies of a Rosel! 
colour, others of a deeper red, Sapphires, Emeralds, Hyzþ4 
wry Topazes, and, in ſhort, tranſparent Stones of al 
orts. 1 | TY Is 
There are likewiſe Rivers that carry down with theiÞ# 
Streams not only ſuch little Stones as, by -1eaſon of thei 
exceſſive Smallneſs, are quite uſeleſs to us; but alſo ſuci 
as are of a moderate Size, ſome of which are vein'd li 
nn 


ass 3 


s found} + 

h large} Agate, ſome of an Emerald-Green, and others tranſparent 
ow ant} like Cryſtal, and perhaps of the fame Nature. Theſe 
eeces off they cat and poliſh. whereof to make Seals, little Boxes, 
; Ornaments for Buckles, Heads for Canes, and a great 


many other Toys. The River that deſcends from the 
u Mountains that are in the Middle of the Iſland Ceylon. 
Golden goes every now and then caſt up upon the Plain, Rubies, 
and other Stones, more clear and beautiful than thoſe that 


the Pur} are found in the Mines of Pegs. 
nd Dir} 3 Chevalier. If theſe Waters then afford precious Stones, 
frequen| and golden Sands, they muſt needs have paſſed under 
Size, d Ground through Mines of the ſame Nature, ſome Parts 
er they of which, by perpetual Friction, they wear off, and cariy 
ry ſmall} Along with them. By this Argument then we ſhould have 
- pouring| | Id Mines in France. | 1 
this par \ Prior. There have been very fine Veins of this Metal 
ittle Pa. Jound at Bowconwelle in Picardy, and at Rumigni in Cham- 
they {| Jagne, and others in Dauphiny, and elſewhere. It is true, 
; adhere} the ſmall Quantity of pure Gold which they have been able 
and pu] Þ get at their firſt Attempts of this kind, has diſcouraged 
then by} He Undertakers from proceeding in ſo unprofitable an 
s througi} Foterprize; though probably it is with Veins of Gold s 
by itſell Fith thoſe of Marl, Sea-Coal, Lead, and of o he; 
ief. Stucſ Minerals and Foſſils, the firſt Beginnings of wnich are, 
2 Sand if Dr the moſt part, very ſmall and inconfiderable ; but, 
_ differen} F we have Patience to trace them, will oftentimes con- 
\ite Sand} guct us to inexhauſtible Beds of Treaſure; for Nature 
e a Heil Fldom does Things by Halves, or proves abortive in her 
ſo min Froduftions. It is above ſeventeen hundred Years ago 
cted by if Ince Diodarzs Siculus remarked, that the Gauls were ſup- 
and cif Ried with Gold from their Rivers; and the ſame have 
„ preſen} gontinued ever fince to bring us the ſame Tribute from 
a cc} Boſe never failing Sources that enrich them. Theſe, one 
of a Roſef Yould think, ſhould be looked upon as a ſort of publick 
las, Hyz| Advertiſements, that have for ſo many Apes been hinting 
es of alf h us the great Improvements that might be made of this 


= Advantage, and which therefore ought not to be neglected: 
ith theiſ 


des, if we would take the Pains to dig for Gold, we 
n of thei|Pould either find Marl to manure our Land, Quick- 
ſo ſucil Alver ſo uſeful in the Separation of Metals, Vitriol and 
ein'd le ch- like Salts, or ſome other mineral Bodies that are 


A gate, 


Ways uſeful, We ſcarce ever dig far into Earth with- 
\ D 3 | out 


e 


poſſible for any of them, in ſo ſmall an Extent of Watz 


the Place to work; ah ſee ſo many Boats, i Qars,: Rode, Nen 


means of Floats of ok that are faſtened. to it; the lowd 
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IIS: 4 


out finding cRickes.:of one kind or another, and fo J 


times by that means contract Intimacies with Nature, thy + 
8 beneficial: to us than thole "_ Mines we an, | 

in Qgeſt of. . nn i 

But let us now dive into the Rivers * wacher fort of 
Riches which we are more ſure to find in them, and maj 
come at more eaſily; I mean, the Fiſn they produce ſu 
our Nouriſpment. The innumerable Productions that du 
Sea abounds with are very ſurprizing, but thoſe of the u 


vers are ſtill more wondertub; and yet if the Fiſhes that | 


therein had not by natural Inſtin& been endowed wid 
that Sagacity and Cunning, thoſe many Arts and Shih 
for the Preſervation. of their 8 ecken which we ſee ther 
put in Practice, (and which do not more contribute 1 
their Safety than our Benefit) it would have been in, 


to eſcape a humdret different ſorts of Traps and . 
gines that are almoſt _ where employed. to ſurprin 
diem q % 130 4 7 

Chewahk r. Ae Sir, that in crder to give me i 
fiſh rg Entertainment, you have ſet all the Inhabitants 15 


and Arms, all in Motibn together. The vaſt Variety qui 
con founds mes pray thereſore be ſo kind as to n F 
particular Account of what they are all doing. 
Prior. With all my Heart, Sir; To begin then wil 

theſe here: That is 18 the Father of a Family, who with li 
8 is e that great long Nat out of the Boat, which { 

is called a Drag: Net. Ohe End of thy 
The Drag Net! they: faſten to a Stake on che Son 4 
Sugens-. then taloing: in ag great: a Compaſs of uf tht 
a n indir T River as they can with the Boat caſt 4 
theo Net, wihichus laid in Folds in the Boat, at the fa ( 
tine; tigtdothe! Water; they me Circuit, and conf 
round ia to the fame! Shorer The Top'tof: the * 
re mains: ſuſpended up on the Surface of the Water, 


Part of it is funk; to: the Bottom: being ſtrung with. Plump 
bets of Lead from one End to the een ſo that it form 

as it! were a. Wall, or rather an Inchoſure bending to 
Circle; by which. the Fiſk are fo-hommed in, that th 
ll i" ealp make to that Pare” of: the Shore chat remain 
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o complete the Circle which the Net has not yet de- 
ſcribed; therefore, to prevent their Eſcape this way, the 
Filherman's Boys difturb the Water on that Side by pad- 
Tling\ in it wich their Feet, at the ſame time drawing 


N 
he End of the Net by degrees to the other that is fixed 
1 pon the Shore. The Fiſh being thus ſcared, make to the 
Sppofite Side, where they are entangled by the Net. The 
Circumference being thus completed, they take hold of 
both Ends of the Net together, and draw it to the Shore, 
thus leſſening the Circle by little and little, till the Fiſh 
find themſelves, as it were, ſhut up in a Sack, the Bottom 
of which is cloſed by the Plumbets of Lead, that drag 
upon the Ground till they come cloſe together. The 
Fiſherman having thus ſecured his Booty, caſts the little 
Fry again into the River, that may one Day requite his 
Kindneſs: by a more profitable Viſit; ſuch as are of a 

proper Size, and fit for his Purpoſe, he puts into the Well 


- Fn his Boat. 


; Chevalier. Pray let us draw near RL 
and ſee what Sort of a Caſt they have Rr L. 11 
Fot, TEX | | mert, Wiliughbi, 
Prior. You ſee there are ſome Carp. Carp. Cprirus. 
This Fiſh that reſembles a Carp, but is flatter and 
broader, is a Bream; the Scales of it are | 
larger, and the Fleſh more flabby. That Bream. Cyprinus 
other whitiſh Fiſh that is flatter than the s. 

Carp, and with a more picked Snout, 

1 a Dace, and is reckoned very good Dace, Faculur, 
Meat. 


© Thoſe that you ſee with two Whiſkers are Barbele. 


Theſe others- that are ſhaped like them, | 
but ſomewhat leſs, and without Whiſkers Barbel. Bartus. 
Are Bull-Heads, or, as ſome call them, Bull-Head. Ca- 
Miller's Thumb; both thefe Sorts of Fiſh Pie. 
ire reckoned: tolerable Eating, when they 

are old, and if fed in a running Water. 
4 Chevalier. There are ſome among them I ſee that I 
know; thoſe that have the Ridge of 
Prickles ' upon their Backs. are Perch, Perch. Perca. 
thoſe with the gilded Scales are Tench. Tench.. Tinca, | 
1 here are alſo Gudgeons, Smelts, and Gudgeon. Gobio. 


:6 DIALDGU EX. 
Loaches, which are all pretty much alike; but the | 
Jam not e with. 
Prior. Theſe: Eel- Pouts which you ſal 
Ee]-pout, 2 here are very Hike the Fiſn called in Lauf 
G7: Motella; they have the fame Slime 
| over their Bodies, the fame Number « 
pins down their Backs and Bellies to the Extremity 
their Tails, and have both alike a very large Live 
which has an exquiſite Taſte; but they differ in this, tu 
the Head and Tail of the Motella are ſomewhat mon f 1 
round, and like a Cylinder; whereas in the Eel-pont the 
lengthen taper-wiſe into a Point. The Spawn of chen 5 
Fiſh is not good to eat, any more than that of the PH 
and Barbel, by reaſon that it purges violently. I 
other little Fiſhes that you ſee, are nothing but a He ; 
of Chubs, Which have a very large Heal ; 
Chub, Crrrys, their. Bodies leſſening towards the Tai ; 
| and Minnows, the Fleſh of which 
reckoned very good (Theſe Fiſh, are. diflinguiſhable = 
the agreeable Variety of their Colour) 
T.cach, Apa or of Loaches, which make amends for then 
Cobrtes., NEW Smallneſs by their Sweetneſs; and | 
. Roachee, which they fling into Ponds i 
i Food for Pike and other Fiſhes; of Prey: Nay, eri 1 
dhe very Bleak is not without it's Uſes . 
Pleak. _ Aitir» with the Scales of this Fiſh they. m 
nut. | a Sort of Varniſh, which being artificial 4 
Sy laid on Beads of Wax or Glaſs, mak | 
en look exactly like Pearl. 
Chewa lier: Pray what is that Man about, who Joo 
ſo intently upon the Water as he Hands upon 
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Shore? 2 eee ; 
'» Prioy, In his "Le Hand he holds the Cord; to whis — 
is faſtened the Apex or Top of his CUBBRRS#N 
The Caſting- ing-Net, which is made in jan Form = 
Net. a Cone or Tunnel. The Bottom Fart. DIY 
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it conſequently is a Circle, about ol 
| third of which he bears upon his left Shoulder, anothe 
he holds in his right Hand, and the reſt he lets hag 
down before him. He always keeps his Eyes intent 
fixed upon the Place wherein he has thrown Worms d 
any other Bait; and when he gerceives any Motion i 
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L ERS. : 57 
ede Water, but eſpecially if he ſees a Number of Fiſhes 
7 ſporting together, he leans back his Head, and ſwinging 
his Arms from left to right, he caſts the Net from him, 
as you; behold the very Moment I am ſpeaking to you: 
FI The Lead which hangs round the lower Part of the Net 
þ & finks it immediately to the Bottom, and the Cord that he 
holds in his Hand gives him full Command over the Net 
te draw eit back when he pleaſe ;, which being of a conic 
Figure, as he draws it by the Top, it cloſes at Bottom, by 
I reaſon of the leaden Plumbets which come together as 
\ + | they are dragged along the Ground. The Net being 
I agen out of the Water, whatever happened to be un- 
ner it, at the Time of it's being caft, becomes certain 
M - 5 Fiſherman' here has not made a ran- 
dom Caſt of it; for he has taken a very fine Fiſh 
Priſoner. . 
Prior. It is a Shad-Fiſh ® which, he 
Z baited for by. throwing in a Handful or Shad. Aſa. 
wo of Salt in the Place where probably - 
© he ſpied it before. © g 


” 


SEARS . Chevaher. Pray what is the Uſe of theſe Grates which 
I {ce placed at the Entrance of theſe two little Creeks. 
chat have a Communication with the River, and why are 
= ey made fo to meet at their Extremities pointing in- 
ward towards the Ditch? | 
Prior. Theſe two little Grates made of wooden Bars 
are thus formed in an Angle, that being | 
impelled by any Force in the Line of Di- Salmon-Fiſhing. 
rection from the River, they may give 
ee vay, and open a little at the Point of Contact, and im- 
2+ AWW mediately ſhut again, cloſing the Angle. Now the Sal- 
e mon, which, like the Shad-Fiſn, at certain Seaſons of the 
Year leaves the Sea, and comes up into the Rivers, ſeeking 
muddy Waters and By-ways, comes to theſe little Grills, 
which apen and ſuffer it to paſs through ; but ſhut again, 
thereby preventing it's Return. The Salmon is alſo caught 


The Shad-Fiſh called in French, Al:ſe, though ſflaped like the 
common Sort of Shads with us, yet differs from them both in Size and 
| Goodneſs, being both larger and better taſted, It is probably a digerent 
Sort of the ſame Species. Our Fiſhermen ſometimes, though ſeldem, 
{Qtch this Fiſh with your common Shads. They call it an 47%, 
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38 DI AL. GEH Nx. 
in Nets, or with the Spear, which is a Sort of Fork that 


they dart into him when they ſee him ſwimming near | tet 


the Surface of the Water; It is cuſtomary likewiſe to 


catch Salmon and many other Sorts of Fiſh with a Candle Y : ti 


and Lanthorn, or a Wiſp of Straw ſet on Fire upon the & gs 


Shore, which the Fiſh miſtaking for the Day-light, make 
Net, which they lift up with a ſudden Jerk from the 


Bottom, having placed it the Evening before oppoſite to | 
where the Fire is k indie. e 

Chevalier. Pray let us follow thoſe two Boats that ar 
coming out of the Fee River into the little one; I ſup - 


poſe they are upon. ome new Scheme of Fiſning. 


Prior. They are going to take up the Weels whieh lie 


about the Mill; or the Trammel-Nets that 
are placed in the Mouth of the little 
Rivers. 


Weels. 


requiring any Trouble or Attendanece of the Fiſher- 
man. . i r 
The Weels are a ſort of long Cages made of Oſter 


'Twigs, with a Hole at the Top growing narrower down- 


würds like a Mouſe- trap, till the Oſier Twigs converge 
at laſt almoſt to a Point; they eaſily open to let the Fiſh 
paſs in, but oppoſe their ſharp Points to him when he 


attempts to return, 


Chewalier. See, our Fiſhermen have ſound in their} 
Weels one Fel and two Lampreys ; I} 


Eel, know the Fel by the Make of his two 
- Pins, and the Lampreys, by the Holes 
Lampreys. Which are of each Side a little below 


them for Reſpiration. 


Prior. Or perhaps for the Diſcharge of the Water] 


7 in with thei ouriſhment ; which Office, 
which enters with their N ; ] * 


Gnat, of v 
with Prov: 
complain © 
they feaſt 
licate Sorts 
that they a 


as I take it, is performed in other Fiſh by their 
Gille. FE | | 
Cbewalier. Pray how is the Trammel- 
Net made? . | 
Prior. You will ſee. it. taken up pre: 
ſently. Tt is a great Net conſiſting of two Wings, and 
leveral Hoops: The two Wings are ſupported by ſeveral 


Trammel-Net. 


| Theſe are a fort of Traps that 
lie in Ambuſh for the: Fiſhes Day and Night, without 


* 


— 


towards it, and are ſtruck with the Spear, or taken in a cre: 


Cemal 
miſtaken. 
Prior. 
that their 
very like! 
are not a 
Cheval 
come up i 
what do t 
Prior. \ 
others to { 


to leave t 
ters is, th 


whieh mz 
m greater 


| there in gi 


3 Stakes 
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Current. 
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| 3 ended, if it may be ddne, to each Side of it, that by 
*thus taking up the whole Breadth it may determine the 
Motion 


all the Fiſn towards the Hoops where the two 
Wings meet in an Angle. The Hoops are covered over 
with Net : Work, and are placed one behind another, de- 


4 eaſing from the firſt like a Cone from it's Baſe; the Net, 


which is faſtened within the firſt and largeſt Hoop, is ex- 
Zrended through the reſt, growing taper likewiſe as it 
lengthens; it is tied alſo to the Trammel-Net with four 
L. 
th Fiſh ſtrivss to force his Paſſage inward, but unite when 
he is got through them, and bar all Hopes of his return- 
ing the ſame way, See what they have found yonder in 


| "the Bottom of their Trammel Net. | 
F Chovalier, They ate little Salmon, if I am not 


"miſtaken. 

Prior. They are Trouts, which, fave . 
that their Scales are ſomewhat ſmaller, are Trout. Tratia. 
very like Salmon in every reſpect, if they 
are not a Species of tem. 


* 


*  Chevalitr. Pray, when the Fiſh leave the main River to 


5 


come up into Ponds, or any little Creek they meet with, 
| What do they get by the Exchange? | 


Prior. Some of them go in queſt of muddy Waters; 


others to ſeek for Springs; but what chiefly induces them: 
to leave the Current for Meers and other ſtanding We- 
ters is, that Water- Worms and other aquatick Inſecte, 


whieh make the principal Part of their Food, are found 
in greater Plenty in your ſtill Waters, and lay their Eggs 


| there in greater abundance, than in the Rivers; and the 
Reaſon of their ſwimming againſt the Stream is, that they 
ay catch thoſe Inſects which are carried down with the 
Current, | ; 


Chevalier, J may judge by what you told me ſome time 


ago of the little Worms that are generated from the 


Gnat, of what great Service Inſects are in ſupplying Fiſh 
with Proviſion. I ſhall take care for the future how I 
complain of InſeQs, after having learned that for my Uſe 


; they feaſt the Trout, the Perch, and a hundred other de- 
4 | Heate Sorts of Fiſh. But pray what means that long Cord 


that they are pulling out of the River ? | 
i Prior, 


ines, wich are ſo diſpoſed as to give way and widen as 
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Prior. This is another Sort of a Trap to catch Fiſh; : 
| they call them Bottom-Lines, and they 
watch for their Prey in the Night while 


Bottom-Lines, | 


the Fiſherman ſleeps. It is a long Cor 


which reaches the whole Breadth of the River, and} # 
faſtened at each End to the Roots of Trees or Stakes upon! 
the Shore. To this Cord are faſtened thirty or forty 
Lines, each having a Hook covered with a Bait; which! 


the hungry Fiſh no ſooner ſees but he greedily ſwallow 
both together, and ſo is catched, as was the Fate of thoſe 
Pikes which you ſee the Fiſhermen taking from off their 
Lines, But none are allowed to. practiſe this ſecret way 


of catching Fiſh, except thoſe that have Shares in River, | 
or ſuch as farm them of the Proprietors. . As for Angling, | 


it does ſo little Harm, that every body is at Liberty to take 


this Diverſion, that has Leiſure and Patience enough to fol. 


low it. 


Chevalier. Sure this River muſt be well ſtocked with! 


Fiſh to employ ſo many Engines of Deſtruction; but be- 
fides the Bottom Line, the Weels, and the Trammel ot 


Uſe of that? _ | 


Prior, It is called a Bag-Net or Pod-Net. The Struc- 
ture of it is very fimple, and the Uſe ff 
it very diverting. It is made of half 24 
Hoop morticed at both Ends into the Ex- 


tremities of a Lath or flat Piece of Wood three or four th 
Foot long, and fixed in exact Equilibrium at the End of i] Wat we 
long Pole. When you have a Mind to uſe this Net, the] 


Servant that attends you, or your Friend that ſhares the ö 
Paſtime with you, carries with him a long Stick or Pole, . Prior. 
with a thick Head of Wood at the End of it, in Form 1. be, t 
of a Mallet, to trouble the Water. You let down you 


Bag - Net into ſome narrow Part of the Channel, the] for Cra 


+ accounte 


The Bag-Net. 


Breadth of which it may take up; if one Net is not 
ſufficient for this Purpoſe, place two a-breaſt direQly 
againſt the Current of the River, that the Water running 
through may keep the Nets open and extended: He that 
carries the long Pole to trouble the Water, goes tu ent) 
or thirty Paces higher up, where he ſtrikes it againſt the 
Bottom, and beats the Ruſhes and Roots of 'I'rees with 


3 it, 


verſion; 
or meaſu 
but he 
' haſtens ] 


down hi: 
firſt trou 
ring Po 


Thus thi 
Sweep-Net, methinks I ſee another Sort of Net which] freſh Tri 


they let down'in the Water; pray what is the Name and | deed w. 


amends 
of a tol 
a whole 
of thei; 
handed. 

| Chew 


* Rivulet 
Fiſhing | 


which y 


of takin 
Rods o 
the Bait 
Side of 


from on 


after Su 


Fiſh; Ar 
the)“ chich being thus driven from their Shelter, while they 
hie think to make their Eſcape, run into the fatal Bag that 
Cor jintercepts their Flight. The Concuſſion of the Pole 
ind x1 immediately communicates to the Hand of the Fiſherman. 
upon the News of his Priſaner's being taken, who thereupon 
forty| plucks up the Net, and ſeizes the Captive: You ſee how 
yhich |. he does it, nothing can be eaſier, and you yourſelf might 
low! learn in a Minute to catch Fiſh the ſame way. Gur 
' thoſe} Fiſberman will tell you what Places in the River are beft 
* their] for this Sport, when he comes to them: In the mean 
t way} Time obſerve how intent he is on the Purſuit, of his Di- 
iven,| , verſion ; you do not ſee him idly rejoicing over his Victory, 
pling, | or meaſuring the Dimenſion of the Fiſhes he has caught; 
o take} but he puts them ſtrait into his Pannier, and. nimbly 
to fol! haſtens higher up, though as filently as he can, to pur 
\ down his Net again in the Place where the Water was 
| with} firſt troubled. In the mean time, the Perſon with the ſtir- 
ut be- ring Pole runs before to begin the ſame Work again: 
nel oof Thus they renew their Sport, fhifting their Places at every 
which]! freſh Trial: They often make frequent Experiments in- 
ge and} deed without getting any thing, but one Hit makes. 
| amends for ſeveral Miſes ; and a fingle Pike or Carp. 
Struc- ! Of a tolerable Size will compenſate for the Fatigue of 
Je of | © whole Day; and though they cannot every Day brag 
half af 2 * Succeſs, yet they ſeldom return home empty- 
ne Ex-] handed. | 
r four Chevalier. Pray what are all thoſe Children doing, 
d of z that we ſee ſo buſily employed along the Sides of that 
et, tie Rivulet that croſſes the Meadow? Is that another Kind of 
es the] Fiſhing ? Sls 
r Pole, . Prior. There is no Brook nor Stream, how little ſoever 
Form it be, that does not contribute to our Diverſion ; that 
n you which you now ſee is reckoned excellent 
, the for Cray. Fiſn, the catching of which is Cray-Fiſm. 
is not accounted no mean Sport. The Manner 
irealy of taking them is thus: They take a Dozen or two of 
unning Rods or little Sticks, and ſplit them at the End to put 
le that the Bait in; they then ſtick them in the Mud along the 
twenty} Side of the Rivulet, at about eight or ten Feet Diſtance 
\ſt the from one another. Let it be remarked, by the way, that 
with after Sun-ſet is the beſt Time for this Sport, as well be- 


I, 
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| | t, thereby chaſing the Fiſhes from their Jurkin Places, 


cauſe 
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ercife, as ecauſe this Sort o Fiſt! feeds beſtithen. / Bat | 


x 


to proceed ] every one that follows this Sport provides him. | ©” 


ſelf with a little Pannier or Baſket made of Ruſhes, with 


2 long Handle to it ; for Cray-Fiſſi are Tel? feared-with | 
Green; than any other Colour, If upon taking up the 
Sticks they perceive an) Game cleaving. to the Bait, dh 


they gently ſlide the Baſket under it, that the Fiſh, which 
being lifted up to the Top of' the Water always quits it's 
Hold, may f 1 into it; and” thus they will ſometimes 
catch Ten or a Dozen at once. "Thoſe that have a Mind 


to be more expeditious in catching theſe Fiſh, take u 


Bundle of Thorns, and. Jard it well with the Thighs of 
Frogs, and fling it into the Water; in the Evening the 
Cray-Fiſh throng abbut in Shoals, and ſo entangle them- 
ſelves in the Thorns, that by gently pulling up the Cord: 
that is faſtened to the Bundle, and flipping a Baſket under- 
neath it, you may catch them every one. Afterwards it is 
very diverting, to ſee the young Fiſhers laying out their 
Booty to the beſt Advantage on the Graſs, or to hear 
them, as they return home, every one boaſting of his 
Succeſs ; one triumphs in having caught the greateſt Num- 
ber, another values himſelf upon having taken the largeſt, 
though perhaps the very biggeſt of them are not to brag 
of oy | 


Chevalier, I hear the Fifherman bidding his Son to go 
and. caſt all the little Carp into the Pond ; pray what is 
the Reaſon of that Order? FF 
Prior. It is a very good Method; for in one or two 
Years time all theſe Ittle Carp will grow to be ſizeable 
Fiſh, and bring great Profit to the Proprietor,  _ 
Chevalier. I ſuppoſe they muft be at the Pains of feed- 
ing them. | 

Prior. There is no Neceflity for that, ſeeing Nature 


does ſufficiently provide for them: Nevertheleſs there are 


certain neceſlary Methods of Care and Caution to be uſed 
with Fiſh-Ponds; and others, though not 
ſo abſolutely neceſſary; yet of great Uſe to 

- augment the Profit of them. For Ex- 
ample, it is proper to have the Pond ſituated, if poſſible, 
at the Foot of a Hill, that the Waters which deſcend from 
it may repleniſh it wich Mad, Worms, and _ _ 
ſects 


9 


Fiſh-Ponds. 
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DS e 
Ex- ect, chat the Fiſn are wont to feed on: Great Care alſo 
But Guſt be taken that the Edges of the Pond be raiſed high. 
him. Vith Banks of Earth, that the River, which, by it's Com- 
wich Syunication with it through a cloſe Grate, ſupplies it with 
with | freſh: Water and Proviſion, may not by any Inundation 
> the| qyerflow the Banks of the Pond, and at once ſweep away 

att, the Product of many Years. As for feeding them, it is 
hich | qeither attended with Trouble nor Expence ; for the Far- 
s it's] mers Children make this Office their Paſtime and Diver- 
1mes fon, by catching Caterpillars, Butterflies, ſmall Flies, and 
Mind | other Inſects, and fling them to the Carp, which are very 
ket | fond of tbem. . 
is of | There are ſome Days in May and Auguſti, when after a 
the] moderate Rain there appears on a ſudden, as if dr ; 
hem- from the Clouds, a vaſt Multitude of little white Butter- 
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flies, which are very ſhort-lived, and therefore are called 


— Ephemeran Or Day-Flies : They ſeek the | 


Water, as being the Place where they lay Ephemeran- 
their Eggs, and deſcend in ſuch Swarms Flies, 


upon the Surface of Ponds and Rivers as 
almoſt to cover them. They ſwim on the Top of the 
Water by the Motion of their Tails, which. keep 
up, being plumed with little Feathers in the Shape of 
* Fiſhes Fins, The Carp, and the other Inhabitants of 
the Water, immediately make to the Place where this 
Kind of Manna falls, with which they ſo feaſt themſelves, 
| that the Fifhbers tell you, that after the Deſcent of theſe 
Flies the Fiſh preſently grow fat and more quiet, not 
| darting up and down in that reſtleſs manner in queſt of 
| Food, nor having Occaſion for any more Proviſion for 

| five or ſix Weeks afterwards. The little Worms that are 
| hatched by the Eggs which precipitate to the Bottom, 
convert into Nymphs or Cryſalis's which ſerve for the 
| Provifion of another Seaſon. ' „ 
It is no ſmall Part of Huſbandry to ſave the Crumbs 
and broken Scraps that are left at Table, to fling to the 
Carp; nor is it a little diverting to behold them ſcram- 


bling and ſtriving for little Pieces of Bread; which they are 


ſo covetous of, that you will ſee them of their own Accord 


haſtening at the time of Day to the Place where they 
are wont to be fed, and that, without the Perſon's ſhew- 
ing himſelf, at a certain Noiſe that he makes, at which 
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you may divert yourſelf with the Bag- Net. 
I took particular Notice of this Manner of 


an elegant Diſh for Supper. 


64 


Di nner- Bell. 


Cbovalier. This is an undeniable; Argument that Fiſhs|| 
have Organs of hearing different from their Gills, which 
were given them for quite another Uſe ; and I am confim - Ri 
ed in this Opinion, by obſerving that your Fiſhers go u 
work as ſilent as poſſible, and love to have every thing|| Waili 


fill and quiet about the. 


Prior. We are come now, Sir, to thoſe Places which 


afford the greateſt Plenty of Fiſh,- where, if you pleaſe, 


Chevalier. 


DIALOGUE xx || 
they will all come together as it were at the Signal of 1 


concealed 
ſuch a P 
enough t 
Ganges, 0 
eternal, ( 


fiſhing with this Net, and don't doubt but I ſhall catch 
Prior. If the Sport prove entertaining to you, though 
you catch but a Gudgeon, it will pleale me more than 
either Trout or Shad. GED | 
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The PRIOR and CHEVALIER: 


Chewalier. Perceive, Sir, it was not without Deſign 


that you have conducted me to the Bor- 


ders of this rountain ; you had a Mind to make me ac- 


quainted with one of the moit delightful Places here- 
abouts. tes a eras 5 | 
Prior. The Deſign I had formed to entertain you with 

a Diſcourſe on Fountains, almoſt inſenſibly led me hither; 
Pray, what, in your Opinion, can be the Cauſe of this 
xerpetual Motion of Water, which though ſerene, uni- 
form, and almoſt always the fame, yet attracts our Eyes 
bens — 
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þy a ſecret Sort of Charm, that makes them never tired 
with gazing on it ? If we reflect, on one band, there is no 
Effect in Nature either more viſible or ornamental than 
this inexhauſtible Flux of Fountains; and the Courſe of 
Rivers, which continue for Whole Ages to voll along in a 


floating State, and to: fill their ſpacious Beds: with never 


failing Plenty. On the ôther hand, there is no Effect 
whoſe Cauſe Nature ſeems: more induſtriouſly to have kept 


concealed from us. What Source is ſufficient to feed 


ſuch a River, as the None? What Store-Houſes large 


enough to ſupply the mighty Ciſterns of the Danube, the 


Hanges, or the River of the Amazons? Where are thoſe 


eternal, (if J may be allowed the: Word) immenſe,-invifible 
Reſervoirs, which through ſo many hidden Channels 
pour forth ſuch! inexhauſtible Treaſures of Water, filling 
the vaſt Boſoms of the Rivers with a Profuſion abundantly 


fufficient for all our Wants, and yet reſtrained within ſuch 
proper Bounds as not to overflow, inſtead of enriching 
the Countries they paſs through? . 


The Supreme Being in thus diſcovering to us the Courſe, 


and concealing from us the Source of Rivers, ſeems to 
have been pleaſed to make them an Emblem of his own 
Nature, which in like manner is always fruitful and be- 
neficenit, though at? the ſame time inviſible ta us. The 
Liberality of our g. 
magnificent, inexhauſtible, without Oſtentation, and with- 
out Reſerve ; it ſhowers down Bleſſings upon the moſt Un- 
deſerving; and as it is never weary with giving, ſo nei- 
tber does it upbraid us with it's Gifts; it's Benefits are 


Creator, like them, is perpetual, 


o 


univerſal, and conſpicuous to all, whilſt the Hand that 


[diſtributes them is hidden from our Eyes. 


Deſign 
> Bor- 
ne ac- 

here- 


2 with 
lither. 


Chevalier. Does not God ſeem to have forbid all In- 
quiry into: the Origin of Fountains by having thus con- 
cealed it from us?? M UE HIT 187: £0231 | 

Priar. We are not to ſuppoſe that God does prohibit 
our Inſpection into every thing that he has caſt a Veil 
over, nor are all his Ways unſearchable becauſe not ob- 
vious ; nay, he has implanted in us a natural Deſire of at- 
taining to a more complete Knowledge. of thoſe Things 


which we have at firſt but a very imperfe& Acqua intance 


with; and ast we are apt to wonder at thoſe Works of 
Cod, whoſe Cauſes and firſt Principles we are ignorant 2 
! WE 0 
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ſo do we find another kind of Admi ration raiſed in oy 
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The firſt 


Minds, in Proportion as we grow acquainted with the For. pf Opinior 


mation, Workmanſhip, and Beauty of them; let us then Pirections 
endeayour to penetrate into the hidden Cauſe of Rivers; ] yoms of M 
for I am perſuaded that whatever new Diſcoveries we ae | which ben 
able to make in àa Phænomenon we are fo converſant with, \ gended in 

and in which we daily diſcern the Footſteps of our Creator |} eifically h 
moſt amazing Liberality, cannot fail to heighten our grate-|} their Aſce 
ful Adoration of him ſed, form! 


When I look for the Origin of the Seine, the Garen, Steam in t 
or the Rhine, or when I would trace the ſmalleſt as wel! The ſec 
as the largeſt Rivers to their Sources, I never find them percolates 
riſing in the middle of / Plains, but all, at leaſt as many e. eno 
as I am acquainted with; iſſuing out from the bottom or | yet are ſo 
middle of Mountains; naw-what particular Privilege or || that are 


Property belongs: to them, that they ſhould: thus be made Courſe of 
the only Magazines of ſuch. vaſt Collections of Water ?|| purifying 


The. Mountains, it 3s true, by their Elevation above the |} it mixes 
Plains, are advantageouſly. ſituated for the ſupplying Ri- || Thoſe 
vers with their proper Contingents of Water; but hoy |} maintain, 
come the Mountains by their Stores ? For we ſee no Re- || Mountair 
ſervoirs on the Tops of them, ſufficient to ſupport ſuch || the Eart 
a-perpetual Conſumption. byert I the Surfa 


+ Chevalier, We are not, as I take. it, Sir, to look upon || ried thro 


the Fops of Mountains for thoſe Reſervoirs that feed the I} a Miſt, b 
Springs, but into the Bowels of the Earth; we muſt deſcend |} it meets 
to the Sea, which is the great Source of this Cirdula- || Mountai 
tion of Waters ; the Fountains: ſupply” the Rivers, the || Rain ; t 
Rivers diſcharge them ſelves into the Sea, and the Sea, deſcends 
which would otherwiſe be: over-charged; again reſtores to I nies, thr: 
the Mountains the Fribate it receives from the Rivers, in of the E 
erder'toifeed the Sprimgs:!) 1 2 ok nes Stone Ot 


_-— Prari; This wil admit of no Doubeè; but confider;, I where b 


there is a vaſt Diſtance betwixt the Sea and ifeme Meun- I forces it 
tains; how then wilt you account for the: Conveyance' of I takes the 
the Water ſo long a Journey? + © | cording 
; Chevaker.” Here indeed byes the Diffculty. I irs Curre 
Prior. There are but three Hypotheſes of any tolerable I} Chewa 


| Repute relating to this Queſtion, Whereof to ehobſe: alf Fountair 


others, it is a by every body, are nor Worth men! | would er 
tioning, much leſs the Trouble' of confating. . denſatio 
(19 405190 SET OVE SICINIELD 2102 DR C91 Bd: oe I | Hils; 
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The firſt Hypothefis is that of Mr. Des Cartes, who was 


pf Opinion that the Water of the Sea diffuſed itſelf in all 
Directions under Ground, and that coming to the Bot- 
;F toms of Mountains, it there met with large Caverns, into 


| which being rarefied by the central Heat beneath, it aſ- 
\ xended in Vapours, leaving it's Salts behind, as being ſpe- 
cifically heavier ; that theſe Vapours being impeded in 
their Aſcent by the Tops of the Caverns, there conden- 
ſed, forming little Streams or Currents of Water, like the 
} Steam in the Head of an Alembick. e | 
|: The ſecond Hypotheſis lays down, that the Sea. Water 
| percolates through the Pores of the Earth, which, though 
many 5 enough for the finer Parts of the Fluid to permeate, 
R 


m or | yet are ſo ſmall as to deny Admittance to the ſaline Particles 
ge or that are commixed with them; which the Water in the 


made Courſe of it's Filtration leaves behind, thus refining and 
ater? ] purifying itſelf, till it becomes freſh and potable; before 
e the |} it mixes with the Fountains and Rivers. gle 
g Ri. Thoſe that are Advocates for the third Hypotheſis 
t how [| maintain, that the Sea has no Communication with the 
o Re- || Mountains by any ſubterraneous Channels, but only above 
ſuch |} the Earth; that there perpetually ariſes. a Vapour: from 
the Surface of Rivers, Lakes, and the Sea, that is car- 


CI 


RO 


n 


upon | ried through the Atmoſphere, in the Form of a Cloud or 


d the a Miſt, by the I mpulſe of Winds ; and' that, according as 


ſcend it meets with a colder Air, or is ſtop'd in it's Progrefs by 


reuls- I} Mountains, it condenſes and falls down in Dew, Snow; or 
s, the Rain; that the Water, in whieh ſoever of theſe Shapes it 
e Sea, [| deſcends, does - afterwards find ſeveral Chinks and Cran- 
res to nies, through which it inſinuates itſelf into the main Body 
rs, im of the Hills%ar Mountains, where it is lodged in Beds of 
— Stone or Clay; according to the Nature of the Soil'; 
ider, where by Degrees increaſin it's Store and Strength, 1 
ſoun? IF forces it's Way through the firſt Outlet it meets with, a 
ce' of takes the Name of a temporary or perennial Fountain, ac- 
cording to the Capacity of the Baſon within that ſupplies 
t's Current. END OR C30 JW 


2rable IN Chevalier. Father 'Rapin diſcourſing on the Origin of 


: alf If Fountains ſeems to- ſet light by the Opinion of thoſe who 
men? |} would endeavour to ſolve this Phænomenon from the Con- 


Hills; nor does he make any greater Account of that 


The | other 


re 
ah ha” 8 . 


denſation of rareſied Vapours in the vaulted Caverns of 


He has given us theſe different Opinions, eſpecially thi 
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other ere. which aſcribes it to Rain; but favou 
the Philoſop 

to the Sea - Water filtrated through the Pores of the Fart, 


laſt, in very exalted Strains of Poetry; the Verſes pleaſe 
me ſo much, that I took the Pains, to get them hy 
! tots a5; gn ff 

Prior. We ſhould be glad to hear them, if you pleaſe; 
here are no Ladies to take Offence at your Latin. 
z Chevalier. They are as follows: | 


Nonne wides rapidum Pigerim, ingentemque Garumnam, 
Quigue Pariſiacos Fcundat Sequana Campos, 


Et Rhenum, & Scaldim, & Rhodanum, magnumgue ful 


nen 1 : güde! c | N 
Danubium, argue alios deſcendere Maat ibus Amnes ? 
Side capis ſubter Spatium fit inane Cuvernis, 
Hoſpitium Undarum ; feu quod: fpirabitis Aer 
Paulatim in tenues lengo fluit Agmine Guttas, . . 

Unde ipſo tepide ſudant Humore Caverne, 

Duales marmoreis Guttas fiillare Colunyis . 
Huments Cath, & Brumd inigrante; widemuy; © 
Rupibus ideircò e altis permanat' Aquarum 
Roſcidus Humor, & aberibus flent omnia Guttizs. 


Sen guod per Montes alto; Tellur ſub ipi © © 
Jmbribus 8 Cel ruptis, Nivibuſque folutis, f 


Multarum ſeſe Vis plurima cogit Aquarum, 

Ina petens, abnec jam Copia, viribus auctis, 

Tum demum erumpat, Campagque inſultet aperto. 

Nec defunt quorum melior Sententia Menti,, 
Qui perbibent Fontes Genus. altum accerſere ab iſo 
Oceano. Nam totum Orbem circumfluit ingen: 
Oceanus, magnæ ſubter Spiracula Terre 

Qui ſubit, in tenues fuſus rex Corpore Kanas 

Jt Sanguis, totigue facit Commercia Moi: - 

Duo fit uti nuſyquam creſeat Ripiſque redundet 
Pontus, ubi vafti de Partibus omnibus Orbis 
Undique tot tantis concurrunt Fluctibus Amnes: 
24 nam cùm raro fit Corpore Tellus, 

Ingue Specus altos, imperfofſoſgue Meatus  _ 
Juterdum deſeendat, & in Loca concava fidat . _ 
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hy of thoſe who attribute the Riſe of Spring 


Paulatim 1 
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69 | 
| Urda Maris, rare per curva Foramina Terra, a2 8 
| Perque Sinus ipfos furtivo lubrica Lapſu | 9 
| Paulatim , inſinuat ſeſe, cæcumque per imos 5 
Hut guærit Calles lter, aut molitur eundo. 4 
| Mut ubicumque magis ruptæ ſe Viſcera Terre 1 
Diducunt, crebroque patent adaperta Meatu, i 

Tum largus magis atque magis ſe fundit Auæ Fons, = 
 Ydcirco Latices manant ex LEquore [alſo # 
Non ſalſi; nam cum multum Tellure ſub ima 4 
Multiplices fe per Salebras & acerba Locorum, I 
Pergue cawos Flexus & inæguales per Arenas 5 
ſſerſit agen Maris unda, Salis quæ craſſa marini A 
Materies hærebat Aguee purgatur, & mne, 5 
Ceu per Cola means, Vitium detergitur Undæ. | 9 


i . Th F . 
Prior. Theſe Verſes have indeed all the Softneſs and | 

ſmooth flowing Numbers of Lucretius, joined to the Spirit i} 
and Energy of Virgil; but let us fee if the Philoſophy of 
them will; ſtand the Teſt as well as the Poetry. 8 75 


Oy" 


Ihe firſt Opinion that Father Rapin undertakes to con- A 
fate, may be defended two Ways; firſt, by laying down, Fi. 
that the external Air, being replete with 2 IFons 4 
Vapours, does, upon their Condenſation, Ar, Notion of 8 
. | Sf, a 5 ubterrancous A- be” 
diſcharge them into the Reſervoirs of the jembicks confut 7 
Mountains, which, exactly tallies with the ed. | = 
Philoſophy of thoſe who aſcribe the Ori- OT . 
in of Fountains to Rain and Vapours, which we will # 
take under Examination in it's proper Place ; or, ſecond- by 
ly, it may fall in with the Opinion of Mr. Des Cartes, E 
and ſuppoſe that the Water of the Sea find a. free Paſſage 13 
under the Earth to the Bottoms of Mountains, into which 4 
it aſcends in Miſts, where it is condenſed into large Drops 4 
by the Sides of the Rocks; but this is not ſtrictly agree- ba 
able to Truth: ſor in the firſt Place, it is begging the A 
{Queſtion to ſuppoſe any ſuch free Paſlages of Communi- i 
pation betwixt the Sea and the Feet of Mountains; nor 7 


tan any Experiment be produced to warrant the Suppo- 
ition of theſe ſubterraneous Channels; on the contrary, 
here-ever running Waters have been {diſcovered ; under 
round, it has been obſerved that they run from the 
Mountains “ to the Sea, and not contrariwiſe. b 
Valiſneri Annotaxieni interno all' Orig ine delle Fontane, 1714. 


Laa! | But 


» DVALOGUE NM 

But granting that the Waters have as free a Paſſage u 
ruption to the Place of Rendezvous, what will follow 
Why then it is pretended, that they, meeting there with: 


ſufficient Degree of Heat to rarefy them, aſcend in Va. 
pours into the vaulted Caverns of the Rocks, where they 


into the open Air under the Name of 


Os 


they would have them, and not as they really are in 
themſelves ; for allowing, as we ſaid before, the Waten 
a free Paſſage from the Sea two or three hundred League 
in Length under the Ground, to the Roots of high Moun- 
tains ; pray, where are the Furnaces which remain i 


. 


ſuch a conſtant State of Readineſs and Heat, to rare} 
theſe Waters and make them -evaporate in Clouds? Alf 
lowing ſtill farther; that there is a ſufficient Degree o 
ways cor 


Heat for this Purpoſe, yet where arethoſe Caverns fix or 


ſeven hundred Paces high, whoſe cool Vaults are to con- 


denſe theſe exhaled Vapours? It is certain that People Þ 
ſider wha 


have diggen and penetrated far enough into the Bowel 
of the Earth and Mountains to make the Diſcovery, 


mere Fancies. 


Chevalier, There occurs to me another Reaſon for r- 


jecting this Hypotheſis, which is this; that though we 


ſhould allow ſuch an Aſſemblage of Waters under the 


Mountains a ſufficient Heat to rarefy them into Vapour, Þ 


and Caverns high enough for them to aſcend up to the 
middle of the higheſt Mountains, yet all theſe Conceflions 
would avail nothing, nor the Concurrence of all theſe 
Cauſes produce the leaſt Stream of freſh Water; for the 


Vapours adhering to the Sides of the Caverns, and ther 
condenſing, not finding any Receptacle to lodge in, 
whence they might iſſue out through the Sides in Spring 
muſt neceſſarily fall down again into the Baſon, from 


Prior. | 


which they aroſe. 


though without having ever found Caverns big-enough w 
allow the Vapours a free Aſcent to the Height of the 
Fountains from which the Rivers take their Source ; lo 
that theſe marvellous Alembicks are nothing more than Þ 3! 
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Your Remark is very juſt; to which Iwill add 


ſthoſe Alembicks with which Mr. Des Cartes ſeems 

Jh delighted; the one I ſhall take from what paſſes on 
the Outſide of the Earth, the other from what is obſerved 
u within ie. | 255 | | | 
of After a long Ceſſation of Rain, whether in Summer or 
in Winter, it is found by. Experience that the greateſt 
part of Springs fail, ſeveral Rivers are drained almoſt quite 


dry, and the largeſt: of them have ſcarce Water enongh to 


u cover the Bottoms of their Channels. Now what have 
the Vapours which aſcend from the ſubterraneous Waters 


to do with it's raining or not raining, ſeeing they muſt 


operate independently of any ſuch Cauſe? Ihe Water is 


in the Alembick, the Cover upon it, and the Furnace al- 


ways burning; why then does not the Buſineſs of diſtilling 
go on? For if this be the Cauſe of Fountains, as the 
Cauſe always remains the ſame, the ſame Effect muſt al- 
ways continue to be produced; nor would any external 
.| Drought any ways effect it, which is quite contrary to 


Experience. Let us, in the next Place, proceed to con- 


Aer what paſſes within the Earth; and here neither do 
we find any thing that gives the leaſt Colour of Probabt- 
lity to ſuch pretended Evaporations exhaling from the Bot- 


toms of Mountains, to the Tops of them, and there form- 


ing great Reſervoirs of Water to feed the Springs that 


iſſue through their Sides. We hear of People that have 
viſited vaſt Numbers of Grotto's and Caves of all Di- 


. | menſions, ſome of which were perfectly dry, and conſe- 


| quently without having Communication with the Waters 
that come from the Sea; others have been found all cruſt- 
ed over by Time, with a congealed, cryſtallized Fluid; 
ſome having little Currents of. Water paſſing through 
them; and others diſtilling from their vaulted Roofs Drops 
of Water, which fetrle at the Bottom. Now it is agreed 
by the beſt Judpes, that. thoſe fluid Globules that ſweat 
through the Pores of the Caves, and there petrify or ery- 
ſallize, proceed ſolely from the Ram-Water, which ſoaking: 
through the Crannies of the Earth and Caves, aſſociate 


with ſaline or ſandy Particles, and ſo form themſelves in- 
t ſpiral or conick Figures; in which Metamorphoſis 
Prior. | 


the 
Sea 
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Sea viſibly has no manner of Share. As for thoſe little 


the Droughts. And, laſtly, it is plain, that that Humidi. 


ty which diſtils through the Sides of certain Grottos can þ 
in no wiſe be aſcribed to the Sea-water, foraſmuch a | 
there is none of it found in the Bottom of thoſe Grottos; | 


and becauſe it is obſerved, that their Dampneſs increaſe 


in Proportion to the Quantity of. Rain that deſcends into | 
them; whereas by a long Diſcontinuance of wet Wez. | 


ow m. 
Time; a 


ther, they become entirely dry. We need no other Proof 
of the Truth of this, than what we ſee in the Caves of the 
Royal Obſervatory at Paris, where, in very dry Year, 
the Water ceaſes dropping 4 
Chevalier. The Water of the Fountain we fit by, 
does not indeed ſeem to me to have paſſed: through any 


Alembick ; but perhaps it may be conveyed hither di. 


reQly from the Sea, having left it's Salts on the Sides of 


thoſe ſubterraneous Channels it has paſſed through, pury- 
ing and clearing itſelf of all heterogeneous Mixtures, by 
draining through the Rocks and Sands which it viſits in 
it's Paſſage, like Water in a ſandy Ciſtern. This Op: 
nion, Which Father: Rapin has ſo. happily expreſſed, and 


which ſeems to be his Favourite one, bas very much the] 


Air of Probability on it's Side. 1 
Prior. I cannot deny but it is ſpecious and plauſible 


enough; but let us try if upon Examination it will prove ] 


In the firſt, Place I cannot conceive what 
can become of the Salt, which ſo many 
Rivers muſt have depoſited under Ground. 


ſatisfactory. 
2178 $5: 

A Confutation of 
the Opinion that 


e Auden the Sea, according to this Hypotheſis, 
through the has been diſtributing out it's Waters and 
Earth, _- Ssalts to the Sources of Rivers, without 


FF T having received in Return from them any 
other than freſh Water; and conſequently it would have 
happened, by Degrees, either that the Sea muſt have emp- 
tied itſelf of all it's Salts, or the Earth have been ſo over- 
charged with them, as that theſe Salts would have blocked 
up thoſe ſubterranequs Channels the Water ſhots * 

throug 


; through, 
Streams of, Water that fun through ſome Caves, they ae 
moſt. certainly: produced by the Rains which penetrate Þ * 
through the Earth, ſeeing they are obſerved to diminiſh F | 
or dry up in Proportion to the Severity or Continuance of 
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; +hrough, in order to ſupply the Fountains, juſt as we ſee - 


the Waters of Rongis and Arcueil, in leſs than fifty Years, 


[top up their own Paſſage by incruſtating the Inſides of the 


wed ipes they paſs through, with the Sand and Salt that is 


Intermixed with them. But we will endeavour to ſet this 


Argument in a clear Light. 


Tze Water of the Rivers, according to the Hypotheſis 
I am now confuting, comes directly to the Fountains from 


'| the Sea, through the Pores of the Earth, after having 


pure: 


e, by l 
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| firſt, by Filtration, depoſited all, or nearly all, the Salts 
| Avhich it before contained. Let us compute now what 
'F Quantity of Salt the Water of one of our Rivers in 

85 may leave under the Earth in a certain determinate 
| Time; and we ſhall find that the Water of the River 


beine alone, in one Day's Time, does leave beh ad it, 
under Ground, more Salt than is made in our Salt-Pits for 


the Proviſion of the Kingdom of France for a whole Year. 
At Bourgneuf, Croifil and Guerande, on the Coaſts of 


* 


. 


Bretagne, and in ſome other Places on the Coaſts of HAunis 
des of | 


and Brouage, we find a great Number of Salt-Pits, or large 


 Jquare Plots of incloſed Ground, well covered with Clay, 


and hard rammed down, on which they let 


Quantity of Sea-Water: In ſome Places making common 


they float their Pits an Inch and a half Salt. 


deep, in others they lay them under Wa- | 

ter five or fix Inches deep. They chuſe for their Salt- 
Works the Summer-Seaſon, when the Weather is drieſt, 
and ſcems ſettled fair; for Rain of any long Continuance 
ſpoils the whole Work, and obliges them to drain off the 
ea. Water, which they firſt let in upon their Pits, and to 
[repleniſh them with a new Stock. In two or three 
| Days Time, the Sun exhales almoſt all the Water in the 
Pit, leaving the Salts behind, which, ſettling by Degrees, 
unite and harden into one continued thin Cruſt or cryſtal 
Surface: This they break with long Poles, or a ſort of 
Rakes, upon which the large Flakes of Salt fall into the 
Water that remains underneath, which is found to be ex- 
Feeding hot. They then rake together theſe Flakes of 
Salt, and after that, drain them from the Wet, and dry 
them, in order to be pulverized. The Salt being thus 


1d pals made, they are in the firſt Place obliged to deliver in 
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to the Officer of the King's Duties fiftaſÞ left behi 
The Ordinance thouſand Muids * of Salt; the remaining!“ > hich 
of the Gabel. Quantity, which is much more conſideÞ F 55 
able, is fold by the Proprietors to tw? 
People of the Northern Countries, who ſupply then? 


ſelves with this Commodity from France, as being ex 


reckoned ſufficient Time for making one Year's Proviſnft 3 
of Salt. We will ground our Calculation but on uf 
fifteen thouſand Muids which are yearly conſumed iÞ 3 
France, without taking into the Account what is foldtÞ Þ 
Foreigners. | 1 

It has been found by repeated Experiments , that twp 3 
Pounds of Sea-Water will yield eight Drams, and tak & 
Grains of Salt; we will ſay only eight Drams, that of 3 
Calculation may be allowed moderate and unexceptionabkf } 
An Ounce, or eight Drams, is the ſixteenth Part of 
Pound, or the two and thirtieth of two Pounds; ther 5 
fore thirty-two Ounces or two Pounds of Sea- Water ay f 
ſufficient to produce one Ounce of Salt in the Pit; to proj 
dace a Pound of Salt thirty-two Pounds of Water are 
quired; to produce two Pounds of Salt, fixty-four qq 
Water, and ſo on in Proportion: But granting full af 
ther that a cubick Foot of Water, which weighs ſeven J 
Pounds, will produce only two Pounds of Salt, it ui 
then follow, that a cubick Foot of Sea Water mult d 
poſit under Ground, at leaſt, two Pounds of Salt, before 
it arrives at the Source of a River, where it becomes pe Ri 


fectly freſh. | 


The celebrated Mr. Mariette has calculated, with I Chez; 
imaginable Exactneſe, the Quantity of Water that ru piltration 
through the Pont- Royal in the Space of twenty-four HowWhe Sea.yy- 
and has found the Sum total to amount to two hundehhe Bowel: 
and eighty-eight Millions of cubick Feet. But as thy thus pat 
who maintain that Rivers do derive their Principal StoiMels, have 
from the Sea, do not deny but that they are increaſed IMhat more, 

the Rains; we will therefore content ourſelves with inWores of + 
poling that every cubick Foot of freſh Water has on! brough th 
| | Prior. B 

* A Muid contains twelve Sacks, every Sack four Minots, Aarry ſome 
each Minot weighs a hundred Pounds, | 8 ecretio 

+ Hiſtory of the Sea by Mr, Le Comte de Marſily, Part nen e 
Page 27, 7” | thin the 


le! 
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fifa jeft behind it one Pound of Salt inſtead of two; accordin 

dining 0 which moderate Computation, the Water of the River 
nſidag Seine muſt depoſit under Ground in one Day two hun- 
o ui ared and eighty-eight Million of Pounds of Salt, which is 
then Itreble the Quantity of what our Salt-Pits bring yearly in- 
excaf to the Gabels of France; ſeeing the annual Proviſion. 
ther Swhich ariſes from them amounts but to fifteen thouſand 
oviing Muids. Every Muid weighs four thouſand eight hun- 


on u red Pounds, and conſequently fifteen thouſand Muics 
ned b 


multiplied by four thouſand eight hundred give no more 


fold iÞ than ſeventy-two Millions of Pounds. If we multiply the 


two hundred eighty-eight Millions of Pounds of Salt, de- 


hat tw poſited by the River Seine in one Day, by three hundred 


nd u and fixty-five, the Number of Days in the Year, the 


hat oi Quantity of Salt, which the River Seine will have depoſit- 


,onabk} ed under Ground in one Year's time, will amount to above 
art f n hundred thouſand Millions of Pounds. We have hi- 
; ther Fherto taken but one River into our Account; what pro- 
ater a Wigious Quantities of Salt then muſt be amaſſed in the 
to paß Bowels of the Earth from the Sediments of all our Rivers, 
raren Soth ſmall and great, taken together! 

four (FF Chevalier. But if to the Rivers of France we add thoſe 
ſtill ff pf the whole Earth, theſe Maſſes of Salt will in time 
ſeven 


Secome bigger than the Mountains, and the Earth mult 


, wy {Every Year increaſe and {well with theſe additional Sup- 
muit def 


plies of Matter. 


t, beloÞ's Prior, It is now five or fix thouſand Years that theſe 


mes fe Rivers have been running, and continually depoſiting 


wo Pounds of Salt for every cubick Foot of Water. 


with . Chevalier. I am now convinced that this Notion of 
that rufpiltration is abſurd; and it appears very plain, that if 
ur Hou'Whe Sea-Water did thus continually diſcharge 11s Salts into 
> hundrWhe Bowels of the Earth, the Ocean would long fince, 
as thol dy thus paſſing to and fro through the ſubterraneous Chan- 
pal dto els, have loſt all it's brackiſh and ſaline Quality ; and 
wes hat moreover the Salts would have ſo blocked up the 
With It 


fores of the Earth as to prevent the Waters paſſing 
brough them. | pe 
Prior. But let us try if we cannot make this Opinion 
ary ſome Air of Probability, by ſuppoſing that this 
ecretion of the Salt from the Water is not performed 
Mihin the Earth, but by the Sands at the Bottom of the 
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at very ſmall Diſtances from the Sea; which ſeems to me 


diately before the Water enters into the Earth, and that 
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Sea; and this Conjecture is ſtrengthened by ſeveral Four 
tains of freſh Water that we often obſerve to ſpring ou 


to prove that the Work of Filtration is performed imme. 


the Salts remain ftill at the Bottom of the Sea. 


Chevalier. All the Misfortune perhaps lies in our be 
ing ignorant how to filtrate it as it ſhould be, which! 


no Argument againſt the Superiority of the Knowledge 
and Power of God: For my own Part, I cannot bes 
thinking that the Sea-Water leaves it's Salts on the Sara 
beneath, by draining through them; and then percolatung 


through the Pores of the Earth, is raiſed by Degrees 


& 
I. 


the Top 


that bot] 
of attraé 


an Exper 
"of Sugar 


the Wate 
Chevalier. Pray, Sir, be pleaſed to tell me if theft Sugar up 
Springs never dry up. ſerved, tl 
Prior. Yes, moſt of them do in times of great Scarciy Ground a 
of Rain, Way up 1 
Chevalier, This ſeems to me an Argument that th what the 
take their Riſe from an Aſſemblage of Rain-Water within pther. 
the Earth, and not from the Sea, which, notwithſtandig] Prior. 
any Drought, is always equally in a Condition to fei gan be ſt 
them. : Place, ne 
Prior. Your Obſervation may be ſeconded by another: gractive C 
If the freſh Waters that are often found in the ſmallei for the C 
Iſlands, and even bordering upon the Sea, proceeded fron external ! 
it by Filtration, it would be a very eaſy Matter to ſecrete | porous Boy 
the Salt from the Sea-Water, and to cure it of it's Brack not act u 
iſhneſs, which would prove of infinite Service in Navig-Wonly to a 
tion; whereas we are convinced, by an almoſt infniz{Moyent Ex 
Number of Experiments, of the little Succeſs we are uf Tube, fill. 
expect from any Attempts of this Kind, even after ſiran-Bthat the 
ing and filtrating it through a hundred different Sorts d eigbteen, 
Sand and Veſſels. All the Art that we can uſe with i though it 
will only ſerve to qualify the Degree of it's Saltnels, na Know any 
to take it away; for in ſpite of the moſt {kilful au praportior 
accurate Preparations it ſtill will retain a brackiſh and bi Water, or 
tuminous Taſte, that renders not only it, but alſo even Height of 
thing that is drefled in it intolerably nauſeous. It lace up a Moy; 
rates the Inteſtines of thoſe that uſe it, and diico!ounWeſides, t! 
their Urine with the Blood of thoſe little Veſſels which hrough tl 
were ſcratched and torn with the ſharp-pointed Salts tha Subſtance, 
are in it. Quantity « 


of the San 
convinced 
Piece of V 
Into the 8 
you will fi 


 Vegetab 
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our he Top of it by ſome certain Power of Attraction; and 
g ou that both Sand and other terreſtrial Matter has a Power 
o ne of attracting Water, appears to me very certain, from 
mme. an Experiment that I made To- day, by putting a Lump 
1 that of Sugar into a little Coffee, upon which I obſerved that 

the Water preſently aſcended through the Pores of the 
the: Sugar up to the Top of it. Yeſterday I likewiſe ob- 

ſerved, that ſome Water, which had been poured upon the 
arcij Ground at the Bottom of a Heap of Sand, did aſcend half 
Way up the Heap. This ſeems a juſt Repreſentation of 
t ther what the Sea and the Mountains are with regard to each 
within dther. 
inding Prior, This is indeed the moſt plauſible Objection that 
to feel can be ſtarted: But to this I anſwer, that, in the firſt 
I Place, neither the Sands nor the Earth have that at- 
_ tractive Quality which you ſeem to think they have; 
malle 
d fronf external Preſſure of the Air, which forces it up into 
ſecrer porous Bodies, in which the groſſer Parts of the Air can- 
Brack hot act with free Power. But this Elevation of Water is 
Navig-Wonly to a certain Height; for it has been found by ſre- 
infnüe quent Experiments“ made by immerging the End of a 
e are uf Tube, filled with Sand or Fa 
r ſtrain. J that the Water riſes in ſome Sands to the Height of 
Sorts alf eighteen, in others to the Height of thirty-two Feet, 
with ü tough it generally falls ſhort of this; and I do not 
eſs, na know any one that ever ſaw it riſe higher. Now what 
ful andfPraportion is there, I pray you, betwixt the Aſcent of 
and b Water, occaſioned by the Weight of the Air, to the 


o ever) Height of thirty-two Feet, and it's aſcending half way 
It lace up a Mountain a thouſand Fathoms high above the Plain? 
oo Beſides, the Water of the Sea blocks up it's own Paſſage 
1s Whie 


through the Sand and the Earth, by a ſort of glutinous 
Subſtance, that covers the Bottom of it; and by a vaſt 
Quantity of precipitated Salts, that ſhut up the Interſtices 
of the Sands inſtead of keeping them open: And to be 
convinced of the Truth of this, you need only caſt a 
Piece of Wood, a Cord, a Pot-ſherd, or any thing elle, 
into the Sea; and upon taking it out a few Months after, 
you will find it covered over with a ſlimy or viſcous ſort 


Salts that 


1 our be- 
which ö 
nowledge 
not bei 
the $300 
ercolating 
Jegrees * 


® Vegetable Staticks by Stepben Hales, F. R. 8. | 
10" | "_ 3 of 


ſor the Cauſe of Water's riſing in them is owing to the 


rth well dried, in Water, 


ee att= bo a 
. 


2 2825 


„ — 
— 


2 


_ - 5 T 
2 —— 2 
22S ns OM i 
* Go bs 
- 


IP BY 

? "oy 4 e 
* 

— 


as 


R * 
r 


e ee 


* 


—)ͤ?5—ᷓ— — — — — 
2 4 1 3 — — — „ — 5 

* 8 r HT 
rr fn fr er oe RES | « — 
"4 ene" ty n — ** ” . EET 4 3 — 1 — = 8 
a — a 8 ry —_ * 2 * C Sb N = — — AE — - 


8 DIALOGUE XX. 


of a Skin; and this glutinous Matter thickens by De. 
frees, as if on Purpoſe deſigned to hinder the Watt 
trom penetrating into the Farth; nay, we even fee the 
very Fiſhes covered over with it, to prevent the Water 
from entering in through the Pores of their Bodies, and 
to preſerve them from Putrefaction. 

Ihe Wine in a Caſk, inſtead of opening the Pores of 
the Wood, cloſes them up by lodging in them © bird 
of tart2reous Salt or Dregs, which keeps the Liquor in, 
and hinders it from hltrating through the \Veliel. & 


likewiſe in the Sea there is a fort of Tartar and Glu 


that ſettles to the Bottom of it, which ſerves for the iame 


\ Purpoſe. 


But allowing that the Water, paſſing through the Sand; 
does afterwards inſinuate itſelf into the Pores of the Farth, 
yet it would be impoſlible for it to make any conſider. 
able Progreſs; for immediately after Filtration we ſhouli 
lee it ſpringing up in the Plains, eſpecially thoſe that are 
adjacent to the Sea, before it could reach the Mountains, 
which is contrary to matter of Fact. How comes the 


Water to ſeem ſo averſe to the Plains, and fo fond df 


the Mountains? Or if it delights to take a Journey of 
two or three hundred Leagues to make them a Ni, 
how will it be able to aſcend five or fix hundred Fathoms 
11.to the Mountains, when it could not riſe before toa 


very inconiiderable Height above it's Level to Water the 
Plains? But granting that a very high Tide is able to 


m ke the Water aſcend into the Boloms of very high 
Mountains, what Force, ſhall we ſay, hinders it from 


riling more than half way up, what Power keeps it from 
aſcending flill higher, and gaining the Summit? For this 
it was never known to do. Refides, if the Water, whe: 
ther by the Preſſure of the Air, or the Attraction of the 
Earth, could thus every where inſinuate itſelf through the 
ſubterraneous Veins and Channels of it, the Farth would 
ſoon be ſoaked through, the Sea would forſake it's Bec, 
and mix with the Plains and the Mountains; and, in ſhort, 
the whole Globe would, in a little time, become like 4 


Sponge. 


Cb aer. I muſt indeed confeſs, that T cannot Conceive 
what ſhould be the Cauſe of the Water's paſting to e. 


gularly through the Pores of the Earth, without ſprirg 
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De. ing up at the ſame time in the Plains, or aſcending to 
"ate Die Tops of the Mountains: Bat however ditficult this 
» the pay be to account for, yet it is nothing leſs than Matter 
Fater ht Fact, that Sea-Water is found in ſome Places above a 
and hundred Leagues diſt int from the Sea. | 
Prior. If you will be {9 kind, Sir, as to make good 
ex of your Aſſertion, I ſhall think myſelf obliged to you; 
kird 5 if this be Matter of Fact, it is what I never kuew 
r in, beſore. | | | | | 
gl Chevalizr. Why, are there not inexhauſtible Wells of 
Ge MSult-Water at Sans in Francte Comte? And whence can 
lame {that come but from the Sea? A few Months ago 1 hap- 
pened to be at a certain Place, whither a very expert Ma- 
ands ibematician“ was ſent by the King's Orders to take ſome 
*arch, (geographical Lines relating to the Map of France, who 
\lider. Fave us a very entertaining Account of the Curioſities he 
mould bad ſeen in the Mines of Hie in Poland, out of which, 
at are {according to him, they have been digging Salt above four 
mains hundred Years ; now what but the Sea can ſupply theſe 
es the lines with freſh Recruits of Salt, and repair ſuch a vaſt 
nd of {Conſumption of it? Conſequently the Water of the Sea 
ev of {ors actually penetrate a great way into the Earth, 
\ if, WW Prior, Dear Chevalier, 1 hope I ſhall be able to de- 
thoms Wnoaltrate to you that the Sea has no manner of Com- 
e toa unication, either with Salt-Wells or Salt Mines. But 
er the frſt of all, do me the Favour to inform me of what you 
le to Penrd ſaid of the Mines in Poland. I always allow great 
high Weight to the _ of an Eve-Witneſs, and bendes, 
- from Mrobably it may ſerve to confirm the Truth of what I 
t from {Wm now maintaining. 
or this | Cb ale. The famous Geographer I mentioned to 
„ whe Nou, told us, + That in 1252 (for | took down the Date 
of the Wu my Pocket-Book) they diſcovered fome Salt-Mines 
gh the rear Cracezv, and which now make one of the moiſt con- 


would Fiderable Branches of the King of Pelasis Revenues, 
'« Bed, Irdey are ſituated under the little Town of Hit, which, 
\ ſhort, Nexcept the Church, conſiſts entirely of Houſes, or rather 
like a {Caves dug under Ground. There are four Mouths or 
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Number 


Openings, through which they go down into the Mire, the Salt 
of which the two principal ones are in the Town; eri Creatures 


up through theſe they draw out the great Flakes of $i}; Jon of th 


which they lay before their Dcors for Men and Horte plind in a 


to trample upon, and break with their Feet, before the 


grind them ſmaller in the Mills. The two other Deſcen me of 1 
ſerve chiefly for the letting down through them dhe eeligious! 
Wood and other Neceſſaries for the Labourers. Th . 
Holes are about four or five Foot ſquare, and lined v digged 5: 
the very Bottom with ſtrong Planks. Over the Mou Ms Supp 
of the Pit is a large Wheel that is turned by a Horſe? pro. 
to which is faſtened a great Cable as thick as a Man; cberwiſe 
Arm, which lets down or draws up what they have Ce muſt long 
caſion for. Their Manner of going down, which thy prior. 
may do thirty or forty together, is thus: He that is uf of it only 
go firſt, ties a ſtrong Cord about him faſt to the Cable; not that 
upon which ſeating himſelf, he takes another Labount for, take 
upon his Lap; theſe are let down both together about rde Suppo 


three or four Foot to make room for another, who in 
like manner faſtens himſelf with a Cord to the Cable, 
takes his Companion upon his Knees, and is let down to 
about the ſame Depth, that two others may ſucceed in 
their Turn: When all thoſe that are to go down have 
thus taken their Places, the Horſe goes round, and un- 
winds the Cable, till they are all ſet down, one after 
another, upon the firſt Bottom, which is a hundred Fa. 
thoms below the Mouth of the Pit. They then qui 
their Cords, and by the Light of a Lamp advance Side- 
ways through Turnings and Windings, that go ſloping all 
the way down, till they come to the Mouth of a ſecond 
Pit, that is another hundred Fathoms deep, to the Bottom 
of which they deſcend by Ladders diſpoſed in order one 
above another all the way : So that they are obliged to 
go above two hundred Fathom deep under the 'Town 
before they can come at the Salt-Mines. The Miner 
there dig indifferently on all Sides, always taking care 
to ſupport the Top of the Cavity they make with ſtrong 
Props, and large Pieces of Timber. What is very remark 
able in theſe Places is, that there runs acroſs the Mines 
a Rivulet of freſh Water that never dries up but in ver} 
ſevere Droughts, and this ſerves for Drink and Refreſh: 


ment to the Labourers, who are above a thouſand in 
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h the E Prior. Not at all for that, ſeeing the long Continuance 
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Number beſides ſome Horſes, which they uſe in carrying 


the Salt to the Bottom of the Pits; as for theſe poor 
Creatures, they are condemned to eternal Night, by rea- 
ſon of the Sharpneſs of the Air, which makes them go 
plind in a little Time. The Miners every now-and-then 
aſcend up to the Regions of Light, as well for the Be- 
nefit of the purer Air, as for the Performance of their 
religious Duties. 5 # 

Prior. Pray, Sir, were you told that the Places they 
digged Salt out of became repleniſhed afterwards with 
new Supplies? 


otherwiſe, by digging for ſo long a Courſe of years, they 
muſt long ago have quite exhauſted their Stock. 


not that it has received any additional Supplies ſince; 
for, take my Word, Sir, the Sea does not contribute to 
the Support of theſe Mines the leaſt Stream of Water or 
Grain of Salt, but they conſiſt of Veins or Layers of Salt 
that have exiſted in theſe and ſeveral other Places, either 
ſince the Creation of the World, or at leaſt ſince the 
Time of the Deluge, when the Earth and Sea were 
mixed and blended together into one common Menſtruum: 
Nay, ſo far is it from being true, that any Salt-Water 
comes from the Sea to ſupply theſe Mines, that you find, 
on the contrary, a Rivulet of freſh Water in them, which, 
beyond all Doubt, does proceed from the Rains, foraſ- 
uch as it decreaſes or quite dries up, according as the 
Droughts are in Duration or Degree; and after having 
paſſed through the Mines, it loſes itſelf under Ground, and 
Funs into the Sea beneath the Surface of it's Waters, as I 
ope to be able to prove to you in ſome future Diſcourſe. 
ind that thoſe Cavities which have been once dug and 
propp'd up do not fill again, appears from hence, that they 
dave free Paſſage out of one into another, and are obliged 
it certain Times to prop up the oldeſt Mines with 
freſh Supporters for fear of Accidents. This has given 
Occaſion to Travellers, who are very much given to the 
Marvellous, to ſay, That there was in Hungary, above 
tio hundred Fathoms deep under Ground, a Town con- 
E 5 fiſting 


Chevalier. No; but I make no queſtion of it; for 
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ſiſting of ſeveral Streets, whoſe Inhabitants never ſay Piber ſal 


Day. light. c | for the 


Chevalier. You are very unkind, Sir, to take from theſe ſut 
me the Argument I moſt confided in; however I have one ¶ pray be 
more {till leſt, namely, the Salt-Water that they draw that aſce 
from the Wells of Salins, which they boil till the Water ſufficient 
evaporates, and the Salt is left by itſelf at the Bottom of me the T 
the Salt- Pan: Now whence can this Water, that alway Prior. 
abounds with Salt, and whoſe Loſs is continually repair. Þ to demon 
ed by new Supplies from it's Spring, proceed, but from] ariſe fron 
the Sea? | both the 8 

Prior. Though we ſhould concede that the Sea-Water J The othe 
is conveyed into theſe Wells by a Channel of Communi-Þ Structure 
cation betwixt the Sea and them, yet you will never be Vapours : 
able to conclude from thence, that the Water of the Sen ſphere; a 
does diffuſe itſelf under Ground in all Parts, and thereby within, d 
produce freſh Water-Springs ; beſides, the Waters of Sa. perpetual 
fins, as well as thoſe of Hall in Saxony, and in ſhort of al But it is 
the Salt-Wells in the World, are nothing elſe than Rain- of the M 
Water, after having paſſed through ſome Veins er acquaintec 
Mines of Salt, that are to be found in ſeveral Places with- N and nimbl 
in the Earth, which being by little and little waſhed you to tak 
away and diluted by theſe Waters, is carried by then Top of th 
into the Wells, from which they afterwards draw it cut find ſome 
and prepare it for the Uſe of the neighbouring People. {ome Ligh 

Chevalier. If ſo, theſe Mines of Salt muſt in timeWallo ſee ſer 
have been quite exhauſted, or at leaſt very much impair Farth, wh 
ed; and the Water, by continually waiting them in this Mountains 


manner, ought to hollow itfelf a Bed bencath the Fot-MWayers or 
tom of the Well. | | Dy theſe n 
Prior. We find it to be fo, and at this very timeWuint you 


they are cbliged to dig much deeper than they did for-Mvbich ſeen 
merly in order to come at the Calt-Water, This 1s 

nothing leſs than Matter of Fact, and it is atteſted by 

Mr. Rohault *. | 

__ Chevalier. This Circumſtance of the finking of the 
Salt-Wells, is a convincing Proof that their Water rans 

over Layers of Salt, which it conſumes by Degree: 

Well, I can think of no other Paſſages, great or jmall, 

to convey to us the leaſt Drop of Water from the Sea 


* Pody/ic's, Part 2, Ch, 10. 
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lways 
f to demonſtrate to you; the one is, that the Vapours that 
ariſe from the Sea are much more than ſufficient to ſupply 
both the Surface of the Earth and the Rivers with Water: 
The other, that the Mountains do by their particular 
Structure and Formation attract, and, as it were, arreſt the 
Vapours and the Rain that fluctuate about in the Atmo- 
Sphere; and having collected them in their Reſervoirs 
within, diſmiſs them again through their Sides, either in 
perpetual or intermitting Currents. 

hut it is impoſſible for me to give you an exact Idea 
of the Mechaniſm of Mountains, without bringing you: 
acquainted with their Structure within. As you are light 
and nimble, it will not be a great deal of Trouble for 
you to take a little League's Walk To-morrow, up to the 
Top of thoſe Eminencies you ſee yonder ; we fhall there: 
nd ſome Springs, the Situation of which may give us. 
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either ſalt or freſh. Let us then ſee if we can account 
for the Origin of Fountains ſome other way than by 
theſe ſubterraneous Conduits; and in the firſt Place, Sir, 
pray be ſo kind as to explain to me how the Vapours 
that afcend out of the Sea, can ſupply the Rivers with a 
ſufficient Quantity of Water; for J muſt confeſs, that to 
me the Thing appears almoſt incredible. 


Prior. There are two Propoſitions that I will endeavour: 


ſome Light into the Queſtion we are diſcuſſing ; we ſhall 
alſo ſee ſeveral large Caves made by the falling in of the- 
Farth, which, by giving us a View into the Inſide of the. 
Mountains, will diſcover to us the Order of thoſe different: 
ayers or Strata of Earth that compoſe the whole Maſs. 
By theſe means, I don't doubt but I ſhall thoroughly ac- 
aint you with the Nature and Origin of Fountains,, 
dich ſeem ſo greatly to excite your Curioſity. 
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MOUNTAINS. 
DIALOGUE XXI. 


The PRIOR and CHEVALIER, 


Prior. A S I deſign to make Mountains the Subject of 
| your preſent Day's Entertainment, I think 

J cannot take any better Method to excite your Admi- 
ration, than by firſt convincing you of the ſurprizing 
Uſefulneſs of them; for though the Advantages we te. 
ceive from the Mountains are not like thoſe of the Sun, 
evident and conſpicuous to every Eye, yet their great Uti- 
lity, if leſs ſenſible, is not leſs real and certain than that 
of this glorious Luminary: But becauſe every one does 
not perceive it, ſeveral diſpute it; and though they con- 
tinue daily to confer new Benefits upon us, we find People 
that look upon them as ſo many ſhapeleſs Protuberances 
ſcattered up and down the Surface of the Earth at ran- 
dom, without all Deſign or Intention to produce any 
good Effect, I doubt not but you will conceive a quite 
contrary Opinion of them, after I ſhall have proved to 
you, that without the Aid and Aſſiſtance of Mountains, 
both Animals and Plants muſt die for lack of Moiſture; 
that their Summits are deſigned to ſtop and collect the 
Vapours that flutuate in the Atmoſphere; that the inter- 
mediate Spaces betwixt their Summits are ſo many Baſons 
prepared to receive the condenſed Vapours and Rains that 
fall into them; that their Bowels are ſo many common 
Store-houſes or Reſervoirs of Water for our Uſe; and 
2 . laſtly, 
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Laſtly, that thoſe lateral Orifices through which the Wa- 
ters iſſue out, are ſituated in ſuch a Manner, with regard 
to the Plains, that they may deſcend upon them, and 
ſertilize them, inſtead of returning by Paſſages under 
Ground to the Sea, after having performed an unprofit- 


om 


contrived for the Deſcent of Waters upon the Plains, is 
very evident, and cannot be denied; but the great Diffi- 
culty lyes in proving, that there does ariſe from the Sea 
| a ſufficient Quantity of Vapours to ſupply the River Seine 
alone every Day with two hundred eighty-eight Millions 
of cubick Feet of Water. 


. 


The Ascent of Vapours, &c. 8; 


able Circulation. | 
Chevalier. That the Situation of Mountains is well 


Prior, Whilſt we are walking to the Foot of yonder 


| Mountain, the Structure of which we are going to exa- 
mine into, we may employ ourſelves with comparing the 
Quantity of Water which riſes in Vapours from the Sea, 
and afterwards falls down in Rain to water the Earth, 
ct of I 
vers: And herein [I ſhall fulfil my Promiſe that I gave 


with that which runs through the Channels of our Ri- 


you Yeſterday, which was to demonſtrate to you in the 


| fl Place,. that the Quantity of Water that proceeds from 
| the Vapours does very much exceed that which is diſ- 
charged every Day into the Sea through the Mouths of 
| Rivers, 
Manner in which the Waters are collected in the Reſer- 
| voirs of the Mountains. | 


We will afterwards proceed to conſider the 


Some very judicious Perſons * have been at the Pains 


to make an exact Computation of the Inches of Water 
| that might fall upon the Earth in one Year, 
| periment they made by placing a Veſſel, at a proper Di- 
| ſtance from any Þ Building or Eminence, to receive the 


This Ex- 


Rain ; and they obſerved for ſeveral Years together, after 


| every Shower, the Height of the Water in the Veſſel : 


then by adding together the ſeveral Heights of all the 
Water that fell in one Year, they found the Amount of 
all the Sums, at Paris, Liſle, London, Zuric, and Am- 
flerdam to be ſometimes nineteen Inches, ſometimes 


* Mr, Mariotte on the Motion of the Waters, | 
T To prevent the falling or daſping in of any Water from the Tops 
er Sides of them, i 5 
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leſs, 1 in very dry Years ; ſo that we may fix the 
Height of all the Rain-water that falls upon the Earth 


in one Year at about 20 Inches, taking this for a common 


Standard, or Medium betwixt more and leſs. 

Chevalier, How, Sir! If all the Water that runs in 
the Rivers of France in one Year's Time, ſhould deſcend 
in Rain upon the Surface of the whole Kingdom, do yon 
think it would not overflow it to above the Height of 
twenty Inches ? 

Prior. I will immediately prove to you, Sir, that it 
would fall far ſhort of it. A cubick Foot of Water i; 
nearly equal to 35 Paris Pints; now, after knowing this, 
it is an eaſy Matter to compute how many cubick Feet 

and how many Pints are contained in one {quare * 'Toiſe 
of Water 20 Inches in Depth, and then to divide it into 
Hogſheads. Theſe things being premis'd, they caſt up 
how much Rain-water would fall upon an Extent of 


Ground 60 Leagues long and 50 broad, from the Source 


of the River Seine to within ſome few Leagues of Pari, 


+ including. thoſe Lands which are watered by the Ri. 
vers Armenſon, Fonne Loin, Aube, Marne, and ſome 
others that ſend their tributary Supplies into the Boſom 
of the Seine ; and they found that the Sum totai of all 
the Rains that would fall in one Year upon that Extent of 
Land, would amount to 714150000000 cubick Feet: 
Hence you may judge, what the whole Number of cubick 


Feet would have been, had they taken the Depth of the 
Rain at 20 inſtead of 15 Inches. 


After having computed the Quantity of Rain that is 
to ſupply the Seine with Water, their next Buſineſs was 
to meaſure the Water of the Seine itielf, in order to 
come at the Exceſs of the one above the other ; ana for 


* 4 Meaſure containing fix Feet. 

+ A Toife of Land would receive in one Year 45 cubick Feet of 
Water at the Rate of 15 Inches high; a League, as it contains 2300 
Toiſes in Length, would be in Square 5290000 ſuperficial Toiſes, 
which multiply*'d by 45, give 238050000 ; 60 Leagues multiply'd 
by 50, give 3000 ſuperficial Leagues; which being multiply'd again 
by 2380;0000, the Product will be 97141500c0000 ; ſo that the 
Land which ſupplies the Seine with Water at Paris, receives every 
Year 714150000000 cubick Feet of Rain-water, allowing no mor? 
than 15 Inches for the Depth of it. 
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ſeldon $1is Purpoſe Mr. Mariotte made Choice of the Port- Royal, 
fix the Ir Nyal Bridge, through which, at every given Time, 
Earth N certain Quantity of this Rain-water muſt paſs ; he then 
mmon ft himſelf to find out how much Water ran under the 

Arches of this Bridge in a Minute ; the Breadth of the 
uns in Seine before the Louvre is 400 Feet, the mean Depth of it 
eſcend Þ five Feet; I ſay, the mean Depth, becauſe it is more than 
lo yon five Foot deep towards the Middle, and leſs towards the 
ght of Sides ; now 400 multiply'd by five, give two thouſand. 

The Method he took to find out how far theſe 2000 
that it Feec of Water travelled in one Minute, or the fixtieth 
ter 5s Þ Part of an Hour, was by caſting a Stick into the Ri- 
g this, Þ ver, and then making an Eſtimate of the Velocity of the 
© Feet Þ Water, by the progreſſive Motion of the Stick that 
Toiſe Þ floated down with it; hence he found, that the Water 
t into Þ when high, and the Current ſtrong, did viſibly travel 
aſt up from the Arches over 250 Feet of Ground in one Minute 
ent of Þ but as it moves ſlower near the Middle than at the Surface, 
zource and much ſlower ſtill at the Bottom, where it's Motion is 
Paris, Þ retarded by the Friction of the Earth; and whereas when 
e Ri- the Water is very low, it travels very little more than 
ſome Þ 100 Feet in a Minute, even at the Surface, and conſe- 
oſom Þ quently not ſo far near the Bottom; we will therefore ſup- 
of all poſe it's mean Velocity, inſtead of 250 Feet, to be no 
ent of more than 100 Feet in a Minute: it will follow then that 
Feet: the 2000 cubick Feet of Water, which are at any given 
ibick þ Time under the Arches of the Pont- Royal, will in one 
i the Minute's Time have paſſed beyond it 100 Feet, being ſuc- 

ceeded by as many times 2000 Feet of Water as they 
nat is have travelled over Feet of Ground in that Time. 
was Chevalier. This is evident. | 
r to Prior. We ſuppoſe them now, as I ſaid before, to have 
1 for travelled over 100 Feet of Ground. 
| Chevalier, Very good; then there will have paſſed 
| through the Bridge in one Minute's time, a hundred Times 


aa * 2000 cubick Feet of Water. : 

be, Prior. Multiply then two hundred thouſard cubick | 

pid Feet of Water by ſixty, the Number of Minutes in an f 
azain W Hour, and the Product will be twelve Millions; which be- 
498 Ing again Multiply'd by 24, the Number of Hours in a . 
pe natural Day, will give two hundred eighty-eight Million £ 


| Cubick Feet. Compare then the Sum total of the Rain- 1 
| waters 4 
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Waters that fall upon all the Lands adjacent to the din 


above Paris, taking the Height of them only at I; 
Inches, with the Sum of the Waters that flow through 


latter, there being 7 14150000000 cubick Feet of the Rain. 
Water, and only 105 t 20000000 cubick Feet of the Sein 
Water. | 

Chevalier. Indeed, according to this way of Reckor. 
ing, the Rain is much more than ſufficient to feed the 
Rivers; but I cannot forbear apprehending ſome Fallacy 
in the Account, and that Mr. Mariotte, fearing leſt the 


allows that the Water at the Surface, ſometimes runs 250 


he allows in his Account, his Calculation does not prove 
what he would have it. 


Prior. O! Sir, I will not ſtand with you for a little 


Water ; you ſhall have all reaſonable Meaſure allowed you: 
Inftead of running 100 Feet every Minute, we will ſay 
200; inſtead of twelve Million cubick Feet per Hour, 
flowing through the Arches, take 24, which is juſt dou— 
ble the Quantity: I ſay, after making you this Allow- 
ance, the Rain-water, which was ſix Times more in 
Quantity than the firſt Sum total of the Seine Waters, will 
be ſtill double, nay, triple of the latter. But what will 
you ſay then, if inſtead of 15 Inches of Rain-water, we 
take it at the Height of 18 or 20 Inches, which is the 

common Standard? | 
Chevalier. I ſubmit, Sir, and confefs that you have 
fully ſatisfied me that the Rivers may be ſupplied with a 
ſufficient Proviſion of Waters from the Fogs, Snows, and 
Rains that fall upon the Earth. But there are fill ſome 
Difficulties that occur to me, which I muſt beg the Favour 
of you to explain, If the Earth receives a greater Quan- 
Ne tity 
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Feet in one Minute; but then by Reaſon of the Decreat Þþ arty 


of the Water at certain Times, and the Friction of the in- 
ferior Columns of it againſt the Bottom, he cuts off at one 
Stroke no leſs than 150 Feet, which I think is too great | 
a Defalcation by far; and conſequently if a much greater 


Quantity of Water flows along in any given Time than Þ that the 
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tity of Rain than it diſcharges into the Rivers, pray, what 
becomes of the Remainder? - . 
Prior. The Overplus, which is very conſiderable, ſerves 


89 


for the Drink of Animals, and for the Refreſhment and 


de Nouriſhment of Plants. The whole Earth is covered with 
'F Plants, that, in the Day- time, fuck in through their Roots 
the Water that is diffuſed under Ground, and fip by Night, 
"through their Leaves, the Moiſture of the circumambient 
Air. I will leave you to judge of the Expence of Water, 
| "that is neceſſary for the Support of the whole vegetable 
Creation, by the Quantity that is required for that of a 
ſingle Plant. Mr. de la Hire put two Fig-Leaves into a 

Phial filled with Water, and he obſerved that in leſs than 
ſix Hours, they ſucked in the 64th Part of the Water; 
at this rate therefore, they would have drunk up a 32d 
Part in 12 Hours, a 16th in one Day, an 8th in two Days, 
and the whole in ſixteen. 9 5 


Chevalier. I was before impatient to know the Reaſon 


| why the Sea, which is continually drinking up the Ri- 
great pers and Brooks that run into it, did not overflow it's 
| Bounds, and deluge the Plains; but fince I am informed, 


8 that the Vapours which it ſends to water the Earth, are 


more in quality than what is repaid it by the Rivers, I 


little! long to know, on the other Hand, why it does not dimi- 
ittle J niſh; for if it goes on to give more than it receives again, 
i % it muſt be exhauſted in Time, and become quite dry. 


Jour, Þ the firlt View, will ceaſe to be ſo, when we come to make 


a general Calculation of the _ of Vapours that 


Prior. Your Obje&ion, which ſeems very ſpecious at 


riſe from the Sea. Let us ſuppoſe then, in the firſt Place, 


| (and one ſhort Survey of the terreſtrial Globe will warrant 
| ſuch a Suppoſition) that the Surface of the Sea is nearly 
zs great as that of the inhabited Land; and let us ſee in 
the next Place, whether the Number of Inches of Water 
that aſcend from the Surface of the Sea in Vapours, be 
more or leſs in Quantity, than the 18 or 20 Inches of 
- Rain that yearly deſcend upon the Earth. 

If you ſet a Pan full of Water in the open Air, in very 
hot Weather, eſpecially if there blows a ſmart Breeze of 
Wind, it will loſe one Inch in 24 Hours, at other times 
not more than half an Inch; or if the Weather be very 


cold, 
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cold, the Quantity evaporated will not be above a fey # | ginary Supf 


nay, At thi 
u | 


Lines, perhaps not diſcernible. Your Millers, whoſe In. 
tereft it is to keep the Water to a Height ſufficient to turn 
their Mills, and who for that Purpoſe contrive Dams and 


than it runs in, obſerve, that the little Collection of 
half an Inch, ſometimes a whole Inch in hot Seaſons. It 
that lye between the Tropicks, there riſes at leaſt, half an 
Inch of Water every Day, and probably more : But a 


the Seas towards the Poles may not loſe by Evaporation 


againſt the leſſer; and then may ſafely venture to fix the 
Quantity of Water evaporated from all the Seas in a Day, 


at one fourth Part of an Inch. The Lamina or Column of | 
Water therefore, that riſes from the Seas in one Year, will þ 


be three hundred and ſixty-five fourths of an Inch thick; 


we will ſay, for the eaſier way of Reckoning, only three | deſtroyed 


in reality 
in the W 


hundred and ſixty fourths, which amounts to one hundred 
and eighty half Inches, or ninety whole [nches. Of the 
twenty Inches of Water that are detached off to ſupply th: 


— 


4 Tetseedke 
| Sluices to confine it, and to prevent it's running faſter out Þ the Sea an 


| we ſhall re 

Water which they keep in their Mill-dams, generally loſs Þ ſeeing tha 
above one 

is very natural to ſuppoſe then, that from all the Ses!“ | 


Prior. 


| Kept in Re: 


rid Zone. 


that the Su 
one Line of Water per Day, we will ſet the greater 


the other, 


| whom it d 
- not provn 


bly interp 
from the e 
Vear, wh 


Occaſions of our Lands, we have already ſeen, that not! 


above ten of them are conveyed back again to the Sea, by | _ 
the Channels of the Rivers; the other ten, after having | _ 
contributed to the Nouriſhment of Animals and Plants, re- þ 
turn to the Ocean, partly through ſubterraneous Paſſages, | 


and partly are carried away by Evaporation, to join the 


common Maſs of Vapours which we ſuppoſe till to con- 


ſiſt of eighty Inches, at the leaſt, in Depth. We muſt 


conſider, that as great a Quantity of Rain falls upon the | N 
Sea as upon the Land; and therefore muſt deduct twent7 ! 
Inches from the Sum total of Vapours upon this Account, 


which will then ſtill conſiſt of ſixty Inches. Now how 


| ſhall we diſpoſe of this prodigious Quantity of Water 
that remains, or how be able to reimburſe the Sea ſo vaſt % 


an Expence ? But the Difficulty would be ſtill greater be- 


yond all Compariſon, if, befides ſuſtaining the Loſs of ſuch . 


a vaſt Body of Water by Evaporation, it was further ob- 
liged to ſtock the Fountains and Rivers with their or- 


* ALine in Geometry is the x2th Part of an Incb. ; 
dinary 
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| binary Supplies of Water through the ſubterraneous Canals ; 
nay, 


at this rate it would ſoon be quite exhauſted and dried 


ost For Pity's ſake, Sir, don't let us impoveriſh 
the Sea any more; for I am in Pain enough to think how 
we ſhall reſtore it what ic has loſt by bare Evaporation, 
ſeeing that the Rains, generally ſpeaking, do not refund 
above one third Part. 1 


Prior. The two remaining Thirds are I N un 
kept in Reſerve for the Wants of the Tor- der the Torrid 
rid Zone. In the ſucceſhve Revolutions Zone. 


that the Sun makes from one Tropick to | 


the other, it would infallibly ſcorch the Inhabitants upon 


' whom it darts it's perpendicular Beams, if Providence had 
not provided a large Veil or Covering, which ſeaſona- 
' "bly interpoſes itſelf betwixt it and them, to ſhield them 


from the exceſſive Heat; inſomuch that that Seaſon of the 


| "Year, when one would be apt to apprehend their being 


deſtroyed by this flaming Luminary almoſt inevitable, is 
in reality their Winter, or the coldeſt Seaſon they enjoy 


in the whole Year *. At the Time of the Sun's Ap- 
; | Proximation 


* .. Ubi minimas hic Pæbus contrahit umbras, 
Nudaque maturis /Eftas flaveſcit Ariſtis, | 
Tunc Scythicus Radiis Taurus propioribus ictus 
Squallentes Tumulos, obſeſſaque Culmina longis 
Frigoribus Cœlo oſtendit, canæque propinquo 
Tabeſcunt a Sole Nives, Glacieque ſoluta _ 

In Mare ſpumiferos præceps rapit Impetus Amnes, 
Tum Nebulam tenuem & facci Spiracula Fumi 
Halat Humus: tum Ripbers erumpit ab Antris 
Sudificus Boreas, Rupeſque & Saxa flagellans, 
Nubibus aerias nudat ſquallentibus Alpes, 

Et Taurum, & Mediis inſertum Caucaſen Aſtris; 
Nigrantemque Hyemem, & picez Caliginis Agmen 
In medium cogit Cœlum ſtridentibus Alis, 
Athiopumque Solo ſitientes irrigat Herbas, 
Temperat & nimios fœcundis Imbribus Æſtus. 
Inde ruens præceps altis de Montibus Unda 
Torrentes impellit Aquas, Pecudeſque Feraſque 
Villarum cum Strage trahit; perque Arva refuſi 
Mille Vias pandunt vaſto cum Murmure Rivi: 
Quos ubi cœruleum Nilus collegit in Alveum 
Riparum impatiens, latè per Plana jacentis 
Agypti diffundit Aquas, genialiaque Arva 


e 
= _ . * 


Facundat 


OO a N 


ing againſt the Aby/#nian Mountains, and thoſe which the 
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proxi mation to the Tropick of Cancer, when he advance, 
towards the Septentrional Climates, the Northern Wink 
take the Signal, and, as it were at the Word of Com 
mand, begin to drive before them the vaſt Collection of 


immediately condenſed by the boiſterous Winds; andrufy 


find in Haia and other Places, are daſhed aſunder 
and deſcend in Torrents of Rain for ſeveral Months 


together; which pouring down the Sides of the Moun. 
tains into the Plains, at laſt meet in the capacious Chan- 
nels of thoſe great Rivers that run a-croſs the Coun. þ 
tries; hence the River Iadus, the Ganges, the Niger, and 


Fœcundat Libyci felici Uligine Limi. 

Quoque magis rapido Cœlum candeſcit ab Æſtu, 
Hoc magis obſcuris veſtit ſe Nubibus Aer. 

Quo magis obliquam feriunt Phœbea Syenen (4) 
Tela, minus densa Cœlum nigreſcit ab Umbra, 
Nec minds adversà Mundi Regione remotum 
Cum Sol gocerota (6) tenet, contraria Regna 
Atbicpum pluvii Flabris uveſcere ab Auftri 
Credibile eft, & Flamina eteſia & annua cogi 
Nubila, qua nimios compeſcant Imbribus ÆAſtus, 
Qua Zona occultum ſe torrida flectit ad Axem, 
Quamlibet hæc firmis aſtrinxerit Argumentis 


Dia Peſidonii (e) Mens, Vis Rationis & Auctor 


Vix paucis fecere Fidem, Calaica (d) donec 
Claſſis, Iter quærens, nitidis ad Littora Gemmis 
Fœcunda & fuſcos radiis propioribus Indos, 
Deprendit ſecreta Orbis, Tenebriſque ſepulta 
Eruit, innumeris & Rura habitata Colonis 
Vidit, qua medium Pheb; terit Orbita Cœlum, 
Percutit & rea ſubjectas Cuſpide Terras, 
Tabropanem findens ditem, Brafiliaque Arva, 
Arva Voluptati tenerz blandiſque dicata 
Deliciis, Cornu quæ Copia larga benigno 

Et Veris genialis Honos fovet; aurea dure 
Mala ferunt Sylvz : ridet veſtita Colores 
Terra novos ; Odor ambrofius de ſuavibus halat 
Floribus, & blandis Volucrum ſtrepit Aura Querelis (e). 


(a) An ancient City fituated under th a | ; 
Fgypt and Ethiopia, ty under the Tropick of Cancer, betwirt 


8 fy 

c famous Mathematici Alexandria, 

d) The Portugueſe 9 r 
(-) Buchanani de Spherd, lib. 3. 
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vancy the Nile, derive their mighty Stores, and ſwelling Tides, 
Wing; overflowing the Countries they paſs through with Seas of 
Com. Water, whilſt the Inhabitants of theſe Places that are 
jon of ſituated lower than thoſe rainy Regions, ſometimes have 
e, an not a Drop of Rain for whole Years together. What 
ru. matter of Wonder and Aſtoniſhment muſt it be to them to 
1 they Þ | behold, even at the very Time when the burning Dog- 
inder, Star rages, their Rivers overflowing their Banks, and the 
onth; ! Waters diffuſing themſelves over their thirſty Plains, and 
four. Þ © at their Departure leaving a Slime upon them to fertilize 
han: and improve them! In like manner, when the Sun has 
-oun. paſſed over to the other Side of the Equator, and is 
and! making it's Advances towards the Tropick of Capricorn, 
there are other Winds that blow 2 propos from the 
Southern Parts of the Earth to the Equator, to the Relief 
and Refreſhment of the Inhabitants of Guinea, Monomo- 
topa, Congo, Brafil, Peru, and of thoſe that live about 
the Middle of America, bringing in their Stores of Wa- 
ter, which pour down in Torrents into that vaſt Multi- 
tude of huge Reſervoirs which are to ſupply the Rivers 
Zaire, Oroonoko, of the Amazons, and la Plata. Theſe 
are the chief Rivers that by diſemboguing their large 
Magazines of Water into the Sea, repair the Loſs it had 
before ſuſtained by Evaporation. But if you ſtill make it 
a Matter of Doubt, whether thoſe continued Cataracts of 
Rain that deſcend upon the Countries ly ing under the 
Torrid Zone be ſufficient to remit to the Sea a Quantity of 
Water equal to a Body of the ſame Fluid, ſixty Inches 
deep, extended over the whole Surface of that Part of 
the Globe, you are to conſider that the Rains ſhower 
down in no leſs Abundance upon thoſe Parts of the Sea 
| that lie perpendicularly under the Sun, than upon thoſe 
Countries that have the ſame Situation; and therefore it 
is no Paradox to aſſert, that ſixty or eighty Inches of Rain - 
water, perhaps much more, fall yearly into the Sea un- 
der the Torrid Zone; nor is this at all to be wondered 
at, when even in Jah, at Piſa, and in ſeveral Parts of 
et England, the whole Amount of Rain in one Year riſes to 
forty, or forty-three Inches. Now allow- 
ing ſixty Inches of extraordinary Rains De, bam's Phy- 
to fall again into the Sea under the Torrid ſico- Theol. 
Zone, beſides the thirty Inches common 
| | to 


the 


06 Nen I. 


upon the Balance of the Account, will be found to hay 
loſt nothing by Evaporation. | 
Chevalier. The Sea indeed may eaſily be repaid h) 
theſe Means. As to what you were pleaſed to tell me, 
Sir, of the great Journey that the Vapours of the $ 
make, and as touching the Increment of the Waters 9 
the Mie, the Ganges, and the Niger, occaſioned by th 


ſeveral Travellers that I have read; and indeed it ſeem 


to me ſo plain a Matter of Fact as to admit of m 
Doubt. 


ſhew you how the Vapours and Rains inſinuate them. 


| ing down of the Earth, at different Times, and the great 
Gutters that have been made by the deſcending Torrent, 


Earth, expoſing to view the ſundry ſorts of Matter, 
whereof the Inſide is compoſed. You ſee likewiſe juſt at 
the Top, under that Coat of Earth that produces a fey 


Thorns and Brambles, a Bed of coarſe gravelly Sand, 


under which you perceive another Bed of grey Sand, 


which is again ſupported by one of Stone, beneath which 


you diſcern ſeveral others ſucceeding in Order down the 


wards the Top, then bending down and turning up in the 
Form of a Bow, with it's Extremities pointing upwards, 
It will be needleſs at preſent to give you a partigular Ac- 
count of the various forts of Matter that compole theſe 
Strata; that may be the Buſineſs of ſome other Oppor- 
tunity; it is ſufficient for my Purpoſe at this time to 
obſerve to you, that every Part of the Globe, whether 
you dig into the Mountains or Plains, confitts of nothing 
elſe than broad Teguments or Strata of Earth laid one 


1 
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prodigious Rains that fall within the Torrid Zone, [| 


remember, is confirmed by the concurring Relations cf 


"ary to t. 
plants anc 
* Cheval, 


be betwi: 
| | | form the 

Prior, We are now come to the Foot of the Mountain 
and to the Entrance of thoſe Dales where I promiſed uf 
far the R. 
ſelves into the Bowels of the Earth, and there form th 


Reſervoirs that feed the Springs. You ſee how the fal] gathered 


walking, 
upon Whi 


diſcover, 


Fountain: 


Earth in 
have laid bare the Sides of the Mountain in ſeveral Places] 
and how ſteep it is in thoſe Parts where the Violence df 
the Water has waſhed away the outward Covering df 


without 
Eminence 
drank in 
lower; i 


ter had 


in moſt 
then the 
ſink abov 
that it d. 


vulet, an 
Steep towards the Horizon. On the other Side of th 
Hollow, you perceive a great Number of like Strata, or Þ 
Layers, laying one above another almoſt horizontally to- 
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lower. 
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the Nature of this Structure, we will leave to the Exami- 


nation of any other Time when you ſhall think fit; and 
will ſet apart this Day for confidering that wonderful 
Contrivance and Deſign that appears throughout this 
| | whole Piece of Workmanſhip, which, by collecting the 
Vapours and Rains that filtrate through it, prepares and 
diſtributes, in ſuch great Abundance, a Liquor ſo neceſ- 
Fary to the Refreſhment and Nouriſhment not only of 


plants and Animals, but alſo of Mankind. 


| Cheualier. Pray, what Connexion or Relation can there 
be betwixt theſe Beds of Earth and thoſe Vapours that 
form the Rain? Yeſterday, after we were returned from 
walking, it rained exceflively hard for above an Hour; 
upon which I had a Fancy to make an Experiment how 
far the Rain-water could penetrate into the Earth, and to 

| * diſcover, if poſſible, in what Manner it coaleſced and 
| gathered together there, in order to form Wells and 


Fountains ; accordingly I took a Spade, and opened the 
Earth in fix different Places, both within the Gardens, and 


without the Caſtle : I dug alſo in the Top of a little 


Eminence adjoining, to ſee if the more elevated Ground 
drank in the Water more plentifully than that which lay 
lower ; in ſome Places, I found the furtheſt that the Wa- 


ter had ſoaked into the Earth to be half a Foot, though 


in moſt Places it came much ſhort of that Depth, If 


then the Water, after the moſt ſevere Showers, does not 


ſink above ſome few Inches, it is a probable Suppoſition, 
that it drains off into ſome neighbouring Stream or Ri- 
vulet, and ſo runs into thoſe Rivers that diſcharge them- 
ſelves into the Sea ; for I cannot conceive how it can con- 


| ſtitute any Fountain, fince the Earth admits it to paſs no 
| lower. | 

in tie 
wards. Þ 


Prior. The Earth indeed does not every where give free 
Admittance to the Rain-water, but it does in a great many 


Places, and that is ſufficieht for our Purpoſe; and though 
theſe Þ 


ppor- Þ 


we ſhould allow the Manner how it does this to be in- 
conceivable, . vet it is not therefore leſs certain. 


are ſome exceſſive high Mountains, as the Cordeliers in 
Peru, the Pike of Tenerif, and ſeveral others, upon the 
Tops of which they find the Air ſharper and colder in the 
midſt of Summer, than we do in our Climates in the moſt 
| | ſevere 


There 
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ſevere Froſts; if ſo, we are not to wonder if the Vapou 7 
that are carried to their Summits do there congeal, u 


cover them with Snow, whilſt the Inhabitants at the Fee 15 amply 1 
of theſe Mountains enjoy a temperate Air, or perhaps er ppen for 
dure exceſſive Heats. At the Roots of thoſe Mountan Occaſion | 


that are always covered with Snow, ſuch are the Ah a 
Pyrenees, we generally find Springs that open in % II. 
She Earth 
to facilita 


and ceaſe running in September ; the Reaſon is this: whil 
the Sun by it's Vicinity to the nearer Tropick has ſuiſicien 
Power to heat the Tops of the Mountains, their Cover 
ing of Snow melts and ſinks down through the Pores d 
the Earth, either to the Bottom, or at leaſt into th 
Bowels of the Mountains, where being ſtop'd by Strata d 
Clay or Stone, it collects into a Body, and gives Birth u 


obſerved to continue running only during the Heat of th 
Day. From both theſe Obſervations it is certain that ti 
diſſolved Snow-water does feed theſe Springs; and ti 


it ſinks a very conſiderable Depth into the Earth, thong 
we cannot diſcern the Paſſages through which it pi 


colates. 


Another Matter of Fact, no leſs certain than comme 
is, that our Fountains and Wells are very low or qui: 
dried up in long Seaſons of Drought, and that the n 
turn of Rain never fails to recruit or revive them; which 


_ 


| III. T 


Dimenſior 
; every wWhe 
Fountains. On the other Hand, when the Sun, by n E to 
ceding towards the farther Tropick, loſes it's diſſolving | 
Power with regard to theſe Mountains, the Snows ceatſÞ * 


to melt, and the Fountains to run; ſeveral Springs a 


fice to thi 


IV. Th 


dthers, w] 


Water tha 
Stores tha 
ſelves agai 


to ſome di 
Intercouſe 


ture, that 


pendent « 
to operate 
ance. 


is a plain Argument that the Rain-water does find 


Paſſage to them through the Earth; and if we allow, I 
we needs muſt, that it does by theſe Means contribute up q 
the Maintenance of ſome Springs, and to the Reſtoratinfy 
of others, it is no difficult Matter to conceive that tif 


Rains are the Origin and firſt Cauſe of them. 


That the Rain then does penetrate into the Earth, lountains 


dus Grotte 


not to be conteſted; we will in the next Place endeavour 
explain the Manner how this is effected. 


| i pos a Jisjointed ( 
I. It is a general Complaint in hot Seaſons, that tig de Air, 


Moles, Worms, Field-Mice, Crickets and a great Muy Pac 
titude of other little InſeQs, injure the Ground by) 185 [7 them i 
and digging a vaſt Number of Holes in it of Giftercn Meir Cavit 
| | Lepti:1 VOL. | 
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Depths; but upon the whole, inſtead of being hurtſul, 
hey are really beneficial, and the Harm they do this way 
5; amply repaired by thoſe innumerable Inlets which they 
Eppen for the Rain at thoſe Times when we have moſt 
FDccaſion for it. 5 5 


2Poun 
J, an! 
e Fee 
ps er. 
Intain 
»; ani” 3 

Ma | IT. The Gaps and Chinks, that open on the Surface of 


whil he Earth in very hot Weather, do greatly contribute 


thcienlſ to facilitate the Paſſage of the Water to the inferior 
Cover Strata. | | 


ores 08 ? | 

to u III. Thoſe little Crevices, thoſe Gutters of different 
rata oÞ Dimenſions, the Meanders and winding Paſſages that we 
irth ul every where find under Ground, ſerve as ſo many Co- 
by "F Janders to tranſmit the Water they receive from the Sur- 
colvin pF to the lower Parts of the Earth. 


g5 i? IV. There are ſome Sorts of Ground more porous than 


of 1 dthers, which being ſated with the great abundance of 
that tieſ Water that ſoaks into them, and being replete with the 


=Þ Stores that are collected within them, diicharge them 
| klves again by a perpetual Current under the Earth in- 


it piÞ ho ſome diſtant Valley; for there is ſuch an Harmony and 


Intercouſe kept up betwixt the different Parts of Na- 


mmer ure, that thoſe which ſeem moſt remote and inde- 
Ir que pendent one of another, are ofteiltimes thoſe that 
the *F $o-operate moſt to their mutual Service and Afiit- 
; WHICP ance. | 

find 

low, 55 


5 V. We muſt not form a judgment of the Surface of 
1bute u de Mountains by thoſe of the Plains; the latter indeed 
ſtoratiag gre ſuſficiently cribrous for the Reception and Tranſmiſſion 
that tag of the Water which goes to form thoſe Wells, which by 
Cogimg we find almoſt every where: but the Structure of 


arth, | | lountains is quite different; the Tops of them abound 
AV pith Inequalities, Cavities, open Reſervoirs, ſubterrare- 


dus Grottos, and gaping, and, if I may call them ſo, 


that the Air, arreſt the Vapours that fiuctuate in the At- 


at M hoſphere, which being conſtipated thereby, deſcend up- 
) 7. n them in the different Forms of Snow, Dew, or Rain ; 
Chee ger Cavities receive and contain the melted Snowes and 


Lp VOL. III. T 


7 "areas Cells. Their pointed Summits, that dart up into 


) 5 
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Rains, which then precipitate through ten thouſand dif. 
ferent Crannies to the Bottom by reaſon of their Gm. 
vity; they eaſily penetrate through Beds of Sand and 
lighter Earth, till they are ſtopt in their Deſcent by mere 
denſe Strata, as Liyeis of Clay or Stone, where they 
make their Lodging; then they werk a Paſſage horizon. 
tally, or elſe are forced by their own Gravity through 
the Sand, till they arrive at the Extremity cf the Sram 
of Stone, or other denſe Matter which obſiructed their 
perpendicular Deſcent, and iſſue out at the Side of the 
Mountain into the open Air. Now, according as ti: 
Body of Sand it drains through is more or lets deep, 
the hard Stratum underneath more or leis hojlowed Bafor- 
wiſe, to contain a larger or ſmaller Quantity of Woeter, 
fo the Fountain that proceeds from it is either interinicting 
or perpetual, | | 


ſervoirs does not, for the molt part, ſpring out with Vo 
lence like the Liquor through a Foſſet from the Bottom 
of a Tub; for in the latter Inſtance, the Liquor, being 
_ confined by the Sides of the Caſk, preſſes both perpendi 
cularly and laterally upon the Bottom: whereas the We. 


God has planted in the Bowels of Mountains preſſes very 
lightly, if at all, upon that inferior hard Stratum or Bed 
of Earth that impedes it's farther Deſcent, ſeeing the 
Grains of Sand that are interſperſed between the Part: 
cles of the Water, and do thereby prevent their uniting 
into one continued fluid Body, do take off the Preſſure of 
one Particle upon : nother. The Conſequence of this 13 
that the Water next to the external Orifice does ealily 
diſengage itſelf ſrom the Sand, through which it filtrates 
without being violently impelled by the ſucceeding Fluid, 


Grain of Sand that preſents itſelf in the Courſe of its 
Deſcent ; and thus the whole continues ſucceſſively to 
trickle down in the moſt eaſy and gentle manner. Not 
is this Mechaniſm of -Moantains without it's Uſefulne 
and Deſign; for hereby that over-quick Diſcharge of the 
Water is prevented, which would infallibly exhault te 
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dit. whole Store before it could be recruited by the Return of 
Gr. che Rain, and conſequently deprive the neighbouring In- 
and babitants of thoſe conſtant Supplies of Water which they 
mor ſtand- in need of. What ſay you, my dear Cheva- 
they lier; do you begin now to comprehend the Reaſon 
in. and End of thoſe diterent Layers or Beds of Sand, 
ought Clay and Stone, that go into the Compolition of Moun- 
rann tains? | | | | 
ther Chevalier. Sir, I perceive that what we oftentimes re- 
f the gard as uſeleſs, nay ſometimes as detrimental, to us, is 
« the really that which molt contributes to our Uſe and Benefit. 
ep, a The Sea, notwithſtanding all it's Salts, is that firſt original 
3:71. Fountain which ſerves to quench our 'Thirlt., The Wine, 
Voter ] whoſe rough Blaſts we fo much complain of, brings us 
fitting Our Vapours from the Sea: 'The high Tops of the 
Mountains, which we are apt to look upon as admini- 
or Re. firing to no purpoſe of Advantage, ſerve to fix and con- 
\ Vio. denſe them. The Holes, Caverns, and Crannies that 
Botton make the Earth, in many Places, look ſo deformed and 
bein frightful, ſerve inſtead of ſo many Pipes and Strainers for 
rpendi- the Waters to paſs through into the Bowels of the Earth : 
de Wa | And thoſe Strata of denſe conſolidated Matter fcrve them 
bak | for a Baſis and Foundation. But nothing delights 
es ven me ſo much as the Wiſdom and Contrivance that. 
or Fell #ppears in thoſe Maſſes of Sand, which have been 
no the Apes on purpoſe in the midit of thoſe Reſervoirs, 
Parti to prevent too great a Profuſion of Water at one 
uniting uh and to diſpenſe it to us with ſo much diſcreet 


: (ure oi reconomy. | | 
f this Prior. This exquiſite Order and Diſpoſition of the 
es eaſy {8 erts of Mountains is not a mere Imagination or Hy- 


 fltrates potheſis, like the Doctrine of Filtration, and ſubterranecus 
& Fluid, lembicks; but you have here ocular Demonſtration of 
degree 7 | - | 
Gravity, Obſerve that Fountain that ſprings out of the Middle 
of ever! bi the Hill: Underneath it you ſee a Layer of very 
ſe of its enſe, compact Earth, whereas that above it is light and 
Tvely tof9orous: It iſſues out from the loweſt Part of the Laver 
r. NorſPat ſupports it, which, as well as thoſe that are fill 
T{efulnels | 
ge of the 
hauſt the: 

whole { 


% 2 . . 1 A 4 a 
* Fountains we are going to give a Deſcription of, are near 

47 18 2 ö . 5 0 * 

8 The learned Mr. Sheuchzer has given us the Plan of them, 
e the Chevalier Vulliſneri. = 
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or Opening, which leads up between the three litt I 


rains adjoining; in which caſe the Water that falls upon 
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lower, bends up on each Side of it in the Form of 
Curve or half Circle, and conſequently does the ſame i 
the Inſide of the Mountain. | | p 

Chevalier. It was certainly deſigned as a Baſon to re. 
ceive the Waters that deſcend through the ſuperio Ml 
Layers. | 3 

Prior, Here is another Fountain that falls from a lite 
Dale above, as ſituated between thoſe three Eminence, 
I have raked into their Summits, and can find nothirg 
but hard impenetrable Strata, which is the Reaſon that 
there is no Collection of Waters within them, nor am 
Fountain ſpringing from their Roots; but inſtead thereof 
the Waters that run down their Sides, and from the?“ 
Thickets that cover them, meet in the little Dale below: 
the Earth of which being ſoft and ſupple, and of a good 
Depth, they fink in, and break out again in a Fou 
tain, which you ſee there at the Entrance of that Gu 


Hills. | | 2 
Pray let us go a little farther, You ſee here fou 
Fountains of a very ſingular Nature. The firſt caſcadsÞ 
from off the Top of this Eminence, the ſecond fron 


the Middle of it, and the two laſt ſpring out at h. 


Bottom. 1 

Chevalier, Pray, Sir, did not you obſerve to me that 
there could not be any Source of Water upon the Sum- 
mit of a Mountain; for that, though the Rain did fal 
there, yet in order to form any Fountain it was neceſſary | 
that it ſhould be collected in ſome Reſervoir lower do. 
in the Body of the Mountain? Conſequently this Inſtane 
makes againſt your Aſſertion. i= 

Prior. It is impoſſible that any Spring ſhould proceed |M== 
from the Top of a Mountain, unleſs there be at leaſt ſome 
Fathoms of Earth above it, or elſe ſome higher Mon- 


the higher Mountain, finding a free Paſſage down into the 
Earth, riſes again in the other, nearly to the ſame Height 
it before deſcended from, as you ſee the Water in & 8 
Syphon aſcends up in the ſecond Leg to a Level with — 
that in the firſt Leg. In like manner, you ſee on the 


Side of the Hill from which our four Fountains fo, *-:; 


another higher than it, the Structure of which 1 — 
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i this manner: All the Strata or Beds of Earth that com- 


poſe it bend under the little Valley, that divides the two 


K Hills in the form of Curves, ſeveral of them riſing up 


again into the leſſer. Thoſe Strata which paſs from the 


higher to the Top of the lower Hill convey into it that 
Water which produces the Fountain of the greateſt Ele- 
vation. A ſecond Range of Strata that lies lower than 
the firſt, and aſcends but half way up the ſecond Emi- 


| ® nence, produces the Fountain that ſprings from the 


52 
? 4 
: 2. 


Middle; and from the Extremities of thoſe Strata that 


terminate in the Bottom of the Hill, flow thoſe two Foun- 
| tains that you ſee at the Foot of it. So that it is always 
the Rain that is collected in the Body of the higher 
Mountain that ſupplies the four Springs in the lower, 
by means of thoſe Strata that are continued from the 
former to the latter under the intermediate Dale, accord- 
ing to the Height to which their different Curves aſcend, 


the Springs there beginning where the Strata end. 


It is probably ſome ſuch- like Structure in the inward 


Parts of the Earth, that produces ſuch re- 


markable Effects in the Wells of Modena 


Valliſneri Anec- 


and Stiria x. The Workmen begin with razicni. 


digging through ſeveral Strata or Soils _ 


till they come to a very hard kind of Earth, much re- 


ſembling Chalk; here they begin their Maſon-work, and 


build a Well, which they carry on at their own Leiſure 
till they have finiſhed it, without being interrupted by 


ſo much as one Drop of Water, and without any Appre- 


henfions of not finding it when they come to make the 


5 Experiment. The Well being finiſhed, they bore through 
the hard Bed of Chalk, upon which the Well is built, 


with a long Wimble or Auger ; but firſt take care to 
get out of the Well before they draw it out again; 
which when they have done, the Water ſprings up into 
the Well, and in a little time riſes to the Brim, nay 
ſometimes overflows and waters the neighbouring Fields 


with a conſtant Stream. Now it cannot be- denied that 


theſe Waters flow from thoſe Reſervoirs that are collected 


within the Apennine Mountains not far from Modena, and 
| taking their Courſe through ſubterraneous Paſſages, en- 


4 Ses Ray's Phyſice=Thes!, P. 39. 
| | 3 deavgur 
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deavour to force their Aſcent to the ſame Height they 


deſcend frem, where-ever they can find Vent. 


Jo the Inſtances already given, and which carry alore 


$ towards 


with them Demonſtration to the very Senſes, we will ac hard fo 


one of a Mountain that is at a great Diſtance' from ay 
other, and the inward Structure of which has been ſuftc. 
ently examined into, to gain a perfect Knowledge of th: 


Origin and Motion of the Waters that feed there a large“ 


Pond, beſides ſeveral Wells and Springs. The Mounten 


{ am ſpeaking of is that upon which the City of Lan 
It ſtands in the Middle of a ſpacious Plain, tlaf 


furrounds it en every Side: It is about fifty Fathon;F + 
ſome Pl: 


15 built. 


vigh, and in ſome Places rather more: It is extend 


from Eaft to Veſt about a quarter of a League in Length;F 
then making a ſemicircular Elbow from North to South 
it runs back again Eaſtarard in a Line parallel to chef 


former: But it is neceſſary to be obſerved, that this lat 


ter Arm is not half ſo long as the other, and that tle 
Fxtremity of it is lower than any other Part. The 


City covers all the firſt Line, and the Monaſtery d 
St. Vincent cloſes the ſecond. The Citcuit of the whok 
Mountain at the Bottom may be about an Hour and : 
half's Walk. 
to be more ex:&t. That Part of the Mountain upon 


Abbeys of St. Martin and St Vincent, are not. It is more 
or leſs upon a Declivity in every Part, and the Sides are 
covered with Vines. So much for the Deſcription of the 
Outſide of the Mountain; let us now take a View of it: 
Inſide. ; 


The firſt Stratum, or Tegument, is a light Sand mixel Yrnixed A 


Thickneſs in different Places, being in ſome twenty Foc. any 2 


here and there with hard Stones. It is of a different 


It is rot neceſſary to our preſent Purpot 


which the City is built, is pretty broad towards the Ex} 
tremities, but grows much narrower towards the Middle. 
The whole Town is paved, through ſeveral large Placa 


which are on the other Side of the Citadel, and below tick 
E an 


deep, in others twelve or thirteen, a little farther perhap SE: = 


not quite four, and where the Surface is loweſt, as to. 


wards the Middle of the Town, it decreaſes to nothing. 
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The ſecond is a Layer of Rock that extends from one 1 tain of 1. 


3 . is is double 
End of the Mountain to the other; and this is voy Taſk you, 


twWin 7 , 


being parted only by a Bed of Sand or ſoft Stoae 


* : = 
RE | 
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bey ; twixt theſe two Layers of Rock they make their Cellars, 
; by digging the Sand or {oft Stone out from between them; 
alore! towards the Eaſt they ſometimes find nothing but one 
| ac;Þ hard ſolid Rock twenty or five and twenty, and ſome- 
1 an times thirty Foot deep. Let it be remembered by the 
fc way, that this Rock is crack'd and broken in a thouſand 
f theff © Places. . 
ure! The third S/ratum or Layer, which lies immediately 
unten! under that of Rock, is a ſort of very hard brown Free- 
Jan ſtone, not above an Inch thics; though in ſome Places 
„ ua chis is not found. N 
thom! . The fourth is a Bed of Sand fix or ſeven Foot deep in 
ende! ſome Places, in others eight or nine. | | | 
neth;Þ * The fifth is that Argilla, or cloſe-compaſted Earth. 
South Þ that is found at the Bottom of the Wells,, Fountains, and 
to thel : Ponds, that are dug in the Garden of the Bened'Jines of 
is h. St. Vincent. In this Stratum it is that they dig the Vaſes 
at e of their Wells, for the Water to drain into from the 
The neighbouring Sands; and if it ſomètimes happens that 
ry 0 ſome Wells ſhall be quite dry, whilſt others at a litile 
who # Diſtance from them abound with Water, the Reaſon ie, 
and l becauſe this Bed of Earth docs not run in a perfect Level, 
upd but riſes and falls at different Diſtances; fo that when the 
\ upal +Baſe of a Well happens to be fituated in a concave Carve 
he Fxb ol Hollow, whilſt there is any Water in the Sands, it 
ſiade! will not fail running into it; if, on the other band, 
Places *. F oundation of the Well lie on a Convexity or Riſing 
ow tie] of this hard Earth, when the Water in the Sand dimi- 
. 4niſhes and ſinks below the Summit of the Convexity upon 
Jes are} Which the Well is built, it mult neceſſarily dry up in a 
of the} Very little time, and cannot receive any freſh Supplies, 
of ih till there is a new Collection of Water in the Sands that 
gare ſituated above the Bottom of the Well. 
- mixed} F The ſixth is a Layer of white Sand here and there 
iferenſ | weed with Shells. The Strata that lie beneath theſe 
ty Fort ane on are not acquainted with, they not having 
perhaps Ry ccation ever to go lower than the Bed of hard 
, as 6 or Clay aforementioned. | 
hing. tn aving thus explained to you the Order of thoſe Strata 
om one mat lie one below another, from the Top of the Moun- 
Teuber Jean of Laon to ahout one third Part of it's Depth, let me 
ae: Be aſk you, my dear Chevalier, whence you think thoſe 
twin f F 4 
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Waters 


found a Hole or Fiſſure in the Stratum of hard Clay, 


1% DIA LDE U KN 
Waters proceed that are found upon the Layer of Agi 
or Clay: Do they ſpring from below? If fo, we mf 
in all likelihood be obliged to fetch them from the Ses. 
Do they come from above? If ſo, they mult neceſſarily 
be produced by the Rains, which falling upon the Sur. 
face of the Earth, ſoak through into the Sands beneath, 


where they are detained, the inferior Stratum of 4rgilllf 


or Clay preventing their deſcending lower. But I vil 


firſt relate to you two Facts which I believe will help you 


out a little, and ſuggeſt to you a ready Anſwer. 


A Maſon, who was ſent for, to mend the Bottom of: 
Well that could not hold the Water that drained into if 


from the Sands, told me that upon Examination be 


through which the Water paſſed, loſing itſelf in the 
Layer of white Sand beneath. He found the S?ratum df 
Clay to be ſeven or eight Foot deep. He ſtopped up the 
Hole, and the Well was cured, | 

Another Well not yielding any Water was, by Order 
of the Maſter of the Houſe *, dug round about, up 
which they found nothing but a confuſed Mixture of ſe 
veral Sorts of Earth blended together, occaſioned by the 
falling in of the different Soils upon the Layer of har 
Clay when they firſt dug the Well. To repair ther 
fore the Damage that the Workmen had done by thus 
diſturbing the natural Order of the Strata of Earth, ht 
cauſed to be made a Stone-Conduit or Pipe, and to be 
placed obliquely, ſo as that one End ſhould terminate in 
the hard Clay at Bottom of the Well, and the other 
in a Bed of Sand that was above five Fathoms diltant 
from it. By means of this Expedient there being 3 
- Communication betwixt the Layer of Sand above, and 
the Well beneath, in two or three Days time it ws 
full of Water, and continued ſo ever after. Tell me 


now whence you think proceeds the Water that feed: Fictrre; 
the Pond, the Fountains that iſſue from the Sides of the 2 


Mountain, and all their Wells. | 


Chevalier, The great Care that the Workmen take 
not to pierce through the Layer of hard Clay, but tw 
keep every Chink and Cranny in it well ſtopped up, 1] 
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Demonſtration that we are not to look for the Origin 
of the Water below that Stratum, but above it. The 
Pond which is in the loweſt Part of the Mountain, in 


gil 
> mit 


| 


e 

fa the Garden of the Benedict ines, is doubtleſs ſupplied 
. 6... from the ſame Source with the Fountains that flow from 
neath the Sides of it, and thoſe which are of the ſame Height ; 
and the Water of theſe, as well as that of the Wells, 
T will does, in all Probability, proceed from the Rains that 
p you ſoak through the upper Layers into that of the Sand, 


where they are ſupported by the Coat of hard Clay. 
Bat there remains one Difficulty that I cannot eafily get 
over, that is, how the Waters can penetrate ſo deep into 
the Mountain. The Pavement of the Town mult ne- 


n of 2 
Into it 


on Ik 

Clay, ceflarily cauſe the Water to run off down the Sides of 
in tel it; and will not the Graſs that grows in thoſe Places 
1 which are not paved be ſufficient to choak up it's Pat- 


ſage? Beſides, how is it poſſible for the Water to force 
it's way through that Floor of Rock that reaches from 
Ort BW one End of the Mountain to the other? This ſeems to 
| me an inſuperable Objection. 
of fs Prior. It is true, the Pavement may have leſſened 
by the conſiderably the Quantity of Water both in the Wells 
han and Fountains; and a certain Author that wrote about 
there. the End of the ſeventh Century, which was long before 
y thus i the Cuſtom of paving our Towns was known in France, 
th, bel tells us, that there were a little below every Gate of Laon 
| to bel 2 copious Fountain, and a Watering-place ; whereas there 
ate in is but one of theſe at preſent, and that on the Side of 
other the Citadel, and not above two or three Fountains, and 
diſlant i thoſe not yielding much Water. | 
ing 2 e for the Turf that covers thoſe Places that are not 
e, and f paved, It may indeed hinder the Water from ſoak ing in 
it wa every where alike; but it will be ſure to find, neverthe- 
ell me. 1-6, a vaſt Number of little Holes and Openings that have 
- feeds deen made by different ſorts of Animals, or elſe ſome 
of the Fiſſures and Chinks that convey it in winding Changels 
under the Earth into the Bed of Sand. rg 
1 take. As for the Rock, yon may remember that I tc14 you 
but to] before, that it is broken and ſplit in many Places; and tibi) 
p 15 4 | appears from Water's running down into the Cellars tho: 
nue made under it, inſomuch that they are obliged to ſtap 
up carefuily every Cranny, and to iupport even the very 
jongrd 1 ef 5 Rec 
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reaſon of their not having, like them, paſſed through the] W; 
Winter, 1 


5 Well in 


from the View we have taken of the outward and inÞ U in the 


ward Parts of the little Mountain before us, that the 


Rain-Water does deſcend very deep in the Earth, and 
| our Mour 


violent, a 
of the Su 
lets, or R 


Obſtruction of a Floor of Rock, all conſpire to oppoſe ö er, and 


the Paſſage and Operation of the Waters, how eaſy a8 
Matter is it to conceive how this Effect may be produced 


Courti-Yards and Drains of Houſes. 5 
It is Demonſtration then to the very Senſes, as appear 


that it is this alone which not only gives Birth to Well 
and Fountains, but alſo ſeeds and maintains them. Nov 
if this holds undeniably true, where the Narrownels 0 
the Surface, the "Thickneſs of the Pavement, and tie 


* 
3 


Rock itſelf with ſtrong Piles, leſt they ſhould give way, and paciou 
let the e their Houſes fink down into their | procee 
Cellars. But 
. Chevalier. Theſe Paſſages indeed will thoroughly do and Pl 
the Buſineſs; and I can now eaſily conceive how the Þ vation: 
Rain-Water may paſs from the publick Squares, Courts, | Vapour 
and Gardens, through theſe Fiſſures into the Earth, and ſo betwix 
from one Layer to another till it comes to that Argi/la, o | Circum 
hard Clay, which ſerves as a Foundation to the Pond, the! lieve i. 
Fountains and Wells. But there ſeems to be this Incon. | Cauſe : 
venience arifing from hence, that the Drains and Sinks The 
that they are obliged to dig pretty deep under their! ſuch a] 
Houfes, muſt greatly injure theſe Waters. Tear w 
Prior. For that very Reaſon Well-Water is not ſo! Quantit 

| good for drinking, except where the Wells lie toward t raiſe 
the Extremities of the Mountain, and at a pretty Di. of fourt 
ſtance from the. main Body of the Town; and in ſucha! the Incr 
Situation the Water of thoſe Springs that run from tte] At tk 
Sides of the Mountain is tolerable. But there are alſo Mountai 
other Waters, that falling down after the Rain on the De. 7; fo it 
clivity of the Hill, there find Interſtices through which] dat con: 
they paſs, deſcending from Stratum to Stratum till they! and conf; 
come to a Layer of hard Earth at the Foot of the Hill be full 1 
where they form two Springs“ of much better Water quently , 
than thoſe that proceed out of the Middle of it, by > ang 
tne 


Where 


not Cover 


In thoſ. 
Snow and 
Rivers, ww] 


in thoſe Places where the Earth is very porous, and when 
there are vaſt Chains of Mountains that abound with ca 


Pies of V 


* The Fountains of Semiily and Bouſſen. | ale Fount 


paciou 


a 5 — them! 1 3 1 29 49 
” But let us ſtill take a farther Survey of the Mountains 


their 


* vations on the different Effects that are produced by the 
PVapours that deſcend upon them, fo viſible a Relation 
betwixt the Courſe of theſe Vapours, and the reſpective 
| Circumſtances and Conditions of Fountains, that I be- 


the 
ourts, 


nd ſo 
la, or 


bo U Cauſe. and Origin of the latter: 


ncon- 


Sinks ! = ad Be : 
© ſuch a prodigious abundance of Rain at that time of the 


their 
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cious Baſons and Reſervoirs, to feed thoſe. Rivers that 


and Plains, and we 'ſhall find, by a few curſory Obſer- 


lieve it will undeniably appear that the former are the 


The Mountains that are within the Torrid Zone receive 


Year when the Sun 1s perpendicular to them, that the 


owards Þ 
ty Di- 
ſucha 


Im the! 


re allo 


he De. 


which | 


U they! 
je Hill, 


£ Hpennines. 8 | 


id where 
with ca 


pacio 


lot fo [ Qantity of Water which is colleQed in them is ſufficient 


to raiſe the Rivers they nouriſh to the Height, ſometimes, 
of fourteen or fifteen Cubits; ſo great, tor Example, 13 


the Increaſe of the M/ and the Niger. 


At that time of Year when the Snow that covers the 
Mountains begins to melt, {for as it hardens in the Win- 
ter, ſo it melts in the Summer) they break out in Springs 
that continue to flow only till the Snow ceaſes to diſſolve; 
and conſequently thoſe Rivers that are fed by them muſt 
be full in Summer, and fail in Winter; and this is fre— 
quently obſerved in | Lombardy at the Foot of the Alps and 


If theſe Mountains are only covered with Snow in the 
Winter, the Fountains and Rivers that iſſue from them 
well in times of Thaw or in the Spring, and often dry 


n. up in the Summer, 


Where the Mountains are only watered with Rain, and 
not covered with Snow, as is the Caſe commonly with 
our Mountains, there, as the Rains are generally moſt 
violent, as well as moſt frequent, towards the latter End 
of the Summer, and in Autumn, they fend forth Rivu— 
lets, or Rivers, that are higheſt in Autumn and the Win- 
ter, and loweſt in the Spring and Summer. 
In thoſe Places where they have no Xlountains, the 
Snow and the Rains are loſt in the Earth and in the 
Rivers, which being increaſed by theſe additional Sup- 
pies of Water, depoſit Part of their Store, as they run 
along, deep enough in the Earth to form Wells and 
pitle Fountains, which again contribute in their turn to 

| F 6 the 
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the Maintenance of their proper River, but which groy 
lower, or dry up, as they Fil to receive their uſual Aug 
mentation. 
Plains, they feed thoſe Wells that the Inhabitants dig 
in the Earth to different Depths. 
Inequality of their Depths is the Situation of thoſe 


Layers of the Argilla or hard Clay that the Waters ret! 
below t] 


upon, according to their nearer or farther Diſtance from 
the Surface of the Plains, 


Chevalier. If this be the Caſe, we ſhould always be] 


ſure to find Springs at the Feet of Mountains, and neret 


want the Convenience of a Well in the Plains; wherez 
nothing is more certain than that there are Mountain; 


that produce no Springs, and Plains that yield 10 


Wells. 


Prior. When the Tops of Hills are covered with Stone, | 


Chalk, or Clay, we are not to expect to meet with any 


Springs; for the Rain, not being able to make it's way 


through theſe hard Strata, runs down the Sides, and loſe 
itſelf in the Plains, or the adjacent River. So when the 


Plains are compoſed of an over-porous Earth, or when 
there are Fiſſures and Crannies in the harder Layers 
Matter, the Water does there deſcend ſo extremely low, | 
as to leave no Poſiibility of procuring the Benefit d 
Wells. Such, for Example, is the Country of Caurf 


where there is not ſo much as one Mountain fit to pro-! . 
under G 


former 


duce a Spring, nor any Layer of Earth under the Plains 


cloſe enough to retain the Water that ſinks into them; 
at leaſt, if there be any ſuch, it is ſo very deep that ther 


is no coming at it. 


Chevalier. I begin to ſuſpect that there may be a| 


much Water vonder the Earth as there is upon it; for 


the Rains that fall upon the Plains muſt there aſſociate 
into a vaſt Body; and as there are not always Strata dF 
hard Earth in the Mountains fit to retain and ſtay the} - 
Waters that ſoak into them, they muſt conſequently de; 
ſcend lower down to form great Beds or Refervoi 
which, by reaſon of their not evaporating like thoſe in 
the open Air, muſt ftill increaſe, and ſo in time rise] 
above the Surface of the Earth, and cauſe a total Inun-B 
If this be not the Caſe, pray, Sir, let me knovp 


dation. 
what becomes of theſe Waters. 


As for thoſe Waters that ſoak through the 
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1 Prior. This very Objection, that you have ſtarted, will 
"furniſh us with a Proof of what has been ſaid concerning 
the Origin of Fountains. 


The Rain- Water, that deſcends through the Mountains 


and Plains into the lower Parts of the Earth, is there con- 
verted into Currents of Water, which are conveyed through 
ſubterraneous Channels into the Boſom of the Sea, far 
below the Level of it's Surface. Now if I can prove to 


ou the real Exiſtence of theſe Currents, I ſuppoſe you 


will allow your Objection to be fully anſwered. 


' Chevalier. I will then entirely give into your Opi- 
” P;isr., The Exiſtence of ſubterraneous Currents of Wa- 


ter is atteſted by an infinite Number of Relations, as well 
as by all thoſe who have wrought in the Mines; but as 


Stone, the Generality of People are of Opinion that they come 


th any 


's Way ceed from thoſe Waters that ſink through the Surface of 


from the Sea, it will be neceſſary to ſhew that they pro- 


the Earth, and that on the contrary they ſilently glide 


en the! under Ground into the Sea. 


Now that the ſubterraneous Waters are produced im- 


| mediately by the Vapours in the Atmo- 
' ſphere, and not by the Sea, will be eaſily Subterrancous 
proved. Some Erngi/p Miners * who Waters, 


were very well killed in this Part of Na- | 
ture, have remarked, that where-ever they found Water 


under Ground, they had Air alſo; and that where the 
former was wanting, they had not enough of the latter 


to anſwer the Purpoſe of Reſpiration, and that their 


Lamps went out. Which proves that the ſame Paſſages 
be a} 


which ſerve for the Introduction of Water under Ground, 


| ſerve alſo as ſo many Inlets to the Air; and that theſe 
Waters come from the Surface of the Earth, and not from 


the Sea. Ns 
The ſame Miners tell us, that in ſeveral Mines at a 


great Depth under Ground, they have been refreſhed with 
the agreeable Smell of Trefoil-Flower; which may eafily 


be accounted for thus : The Waters, after having fallen 


from the Mountains, and bathed the Meadows, at that 


. * Philoſophical Tranſaftioms abridged by ]. Lowthorp, Tom, 3. 
372. | 


time 
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time of Vear when they are adorned with Flowers, wal 


off ſome minute Particles of their Flowers, which tbeſl 


carry with them through the Fiſſures and, Chinks of the 
Earth, filling the circumambient Air with the Fragranc 
of odoriferous Herbs. Which is another Argument thf 
the Courſe of theſe Waters is from the Earth to the des 
and not from the Sea to the Earth. 

In ſhort, we need not have recourſe to any more 4:.| 
guments, to prove the Truth of this Propoſition, ſeeing 
we have ſo many matters of Fact, that put it beyond al 
Contradiction. Several ſubterraneous Rivers have been 
diſcovered to run into the Sea “ on the Coaſt of Langu: 


* „„ 


ated * 


againſt Venice. And though the Water at the Bottom of the 


6 


Sea is ſalter by many Degrees, than that which is toward] 


the Surface, by reaſon that the groſſer Salts always preci- 


Pitate to the Bottom, (notwithſtanding the violent Agitati. 


on of the Waters) yet very large Springs of freſh Wa. 


ter have been diſcovered to riſe from the Bottom of the 
Now whence can theſe come, unleſs from off the} 


Sea. 
Plains? Among the ſeveral remarkable Occurrences that | 
were the Forerunners of the Burning of Paxxolo, which | 
happened in the Year 1538, an Author T who was then 
in thoſe Parts relates, that the Sea retired near two hun- 
dred Paces from the Shore; that a great Number of Fiſke; 
were taken up that it had left upon the Sands, and ſerve: 


ral Springs of freſh Water diſcovered bubbling out of 
the Ground. This Circumſtance is not more remarkable 


than it is demonſtrative that theſe Waters came from ſome 


8 


higher Ground. The Diver that went to the Bottom of 


the Gulph of CH arjbdis to ſeek for the Cup that a King of 
Sicily ordered to be caſt into it, reported that he diſcovered | 
large Springs of Water break ing forth with great Violence | 


from the Bottom of the Gulph. 


Thoſe Rivers that are ſo often heard and ſeen rolling 


The Origin of under Ground, and thoſe freſh Waters that 
the Currents and diſcharge themſelves into the Sea uncer- 


Columns of Wa- 
ter in the Sea. 


S. mne Per zio. 


I Kirker, Mundus ſubterr. T. 1, L. 2. C. 15. 


neath it's Surface, furniſh us with a very 

ing Stre 

Hiſtery of the Sea by Mr. de Marſill). Sce the lower Part ch 
the Plate, p. 100. | TIE \ 
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ain and unanſwerable Reaſon, why the Rain- waters, 
hat ſoak down into the Earth, do not ſwell and over- 
flow it's Surface, explaining at once the Regularity of 
their Courſe, and the Manner of their Evacuation. From 
*theſe ſubterraneous Currents of Water, which after vio- 


Jent Rains roll with a equa age Degree of Rapidity 
into the Sea, we may be alſo able to account for thoſe 
Currents in the Sea itſelf, which croſs and meet one 
another in ſuch different Directions; as alſo for thoſe 
"Mountains or Columns of Water, which are ſometimes 
"ſeen to riſe all on a ſudden, out of the Middle of the 


calmeſt Sea, ſpouting up into the Air almoſt to a Level 


with thoſe Plains from which they came pouring down in 


Torrents after a Storm. 


* Chevalier. It ſeems then, there is a perpetual Circulz- 
tion of Water betwixt the Sea and the Land. Firſt, the 
| Sea-water deſcends in Vapours, and then deſcends in Snow 
and Rain, either upon the Mountains or the Plains; that 


which falls upon the Mountains, finds proper Vaſes or 
off the} © Reſervoirs wherein it is collected, thence gently ſtealing 
cout in Springs, which grow into Rivers, and ſteer their 


* Courſe towards the Sea, over the Surface of the Earth, 


: watering the Valleys and Plains as they run along; that 


which falls upon the Plains, and penetrates deep into the 
© Farth, does likewiſe return through Paſſages under the 


Ground, to the common Rendezvous of Waters. 

Prior. This is the Sum and Subſtance of all that has 
been ſaid on this Subject; and J believe you are now 
pretty well convinced of the Uſe and Serviceableneſs of 


Mountains: As for the Rains that deſcend immediately 
upon the Plains, they either ſoon run off them or evapo- 
rate, whereas the Mountains feed them with conſtant Sup- 
plies; nor can you be now at a Loſs to know whence 
they derive their Stores, after having learned. how the 


all- wiſe Creator has contrived ſuch vaſt Magazines in the 
Atmoſphere above them, from which he ſhowers down 


his Treaſures of Water upon their Summits, which after- 


wards deſcending from Story to Story, diffuſes it's refreſh+ 


ing Streams over the Plains below, gives Life and Verdure 


to the Plants and Herbs, and beautifies and enriches the 
whole Earth. You fee alſo at the fame Time, that Com- 


munication that ſubliſts betwixt thoſe Parts of Nature, 


_ which 
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which beſore ſeemed to have no Relation to one ano. 1 


ther. | 


When the Almighty, inſtead of locking up the da! 
within the Bowels of the Earth, thought fit to keep iÞ | 
open and expoſed to the Action of the Sun and the Wind, 
by which another Ocean of Vapours might be raiſed in! 
the Atmoſphere no leſs uſeful to Mankind, he at the ſameþ # 
time raiſed great Excreſcences of Earth, which, to o. 


ward Appearance indeed, have neither Uſe nor Comeli. | # 


neſs, but which, in reality, are highly beneficial, as they 
ſerve in every Place, as well in the Middle of Continent Þþ * 
as Iſlands, to collect at all times ſuch a Quantity of Wa. 
ter as is neceſſary to the Formation of thoſe Current, 
which are, as it were, the very Bonds of Society, and no!“ 
leſs neceſſary to the Subſiſtence of Fiſhes, Birds, terreſtrial 


Animals, and Plants. There is no viſible Connexion or 
Relation betwixt the Sea that ſerves as a Boundary t 
France on the Weſt, and thoſe hideous Rocks of the Ce 
vennes, la Vogue, and the Alps, that are our Limits to the 


Eaſt ; and yet this Sea and theſe Rocks do mutually con- 


ſpire to furniſh, us with one of the moſt neceſſary Ele- 


ments of Life. Thoſe little Hills that terminate our View | 
ſupply us with a cryſtal Spring, and a very uſeful Ri- 
vulet; but the Alp, that lift up their lofty Heads betwixt | 
Italy and France, give Birth to the Rhine, the Rhone, and}! 
the Po; and though the greateſt Part of theſe Mountains]! 
is doomed to an eternal Barrenneſs, yet to them it is ow. 
ing, that the Countries on each Side of them exhibit all 


the Beauty and Fruitfulneſs of a well-planted Garden. 


Were the Alps and the Cevennes away, the Tefin, the | 
Aaige, and the Po, would ſoon dry up, and Lombard; be | 


2 3 1 


Wor 


r ag os, Ir ROE pre y prion Bard one EE 


* 


come a parched Waſte; the Rhone, the Rhine, and the 


Loire, would diſappear, and all the Heart and Northern 


Parts of France be nothing better than a barren Deſert. | * 


Thus are all the conſtituted Parts of the Globe mutually 


ſerviceable and helpful to each other. The Vapours that 


are exhaled from the Gulph of Venice, and the Coaſts of 


Holland, are condenſed and collected by turns in the capa | 
cious Reſervoirs | of Mount St. Gatard, from whence they | 


e 


— E, 


are diſtributed over Lombardy, France, and Holland: The 5 a 


Temperate Zones are fertilized by the genial Warmth they 
borrow from the Torrid Zone; and this in Return is made | 
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| F habitable by the refreſhing Vapours it receives from the 


Temperate Zones. All Nature is linked together by one 


WE univerſal Law of Harmony and Agreement; and as the 
hole Earth declares itſelf to be the Work of one only 
$ 11]-wiſe Creator, ſo is it no leſs evident that the Good of 
Man was the only chief End and Deſign of his forming 
it. : 


Aſter having recounted the ineſti mable Benefits we re- 


I ceive from the Mountains in thoſe Springs | 
SIE which diſtil from them, give me leave to Other Benefits of 
BS add ſome farther Advantages we reap from Mountains. 
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their 
Foxes of different Colours, and an Abundance of other 


them. They are the Refuge of an infi- 


nite Number of Animals that are of great Uſe to us, which 


feed __ them, freeing us from all Care or Charge about 
aintenance, as Bears, Lynxes, Ermines, Martens, 


Animals, whoſe Skins make the fineſt 
Furs. Rain-Deer do alſo live upon the Rain-Deer. 
Mountains. Theſe are a ſort of Stags 
which are of extraordinary Service in cold Countries, 
eſpecially in Lapland, where they bring them up to be 
tame and tractable. The Inhabitants make themſelves 
Clothes of their Skins, which are very warm, and well 
covered with Hair; they feed upon their Milk and Fleſh ; 
they are alſo very ſerviceable in drawing heavy Burdens 
over the Snow, performing Journeys. of twenty-five or 
thirty Leagues a Day, without any other Proviſion than 
Moſs for their ordinary Food. 

Upon the Mountains that are in warmer 


Climates, are bred your Bufflers or Buf- Bufflers, 


falo's, which in ſome Countries they ac- | 
cuſtom to draw in the Plough; the Fleſh of theſe Animals 
they dry in the Smoke, and is uſed in viQualling Ships 
that make long Voyages. Here alſo are | 
bred your Chamois, which is a Sort of Chamois. 


wild Goat, which ſkips with great Agi- 


lity from one Rock to another. The Skins of theſe Crea- 


| tures are very good to make Breeches, Stockings, or 


| Gloves of; they are of a laſting Wear, and though as 
| ſoft and gentle as an ordinary Stuff, will bear waſhing as 
* Often as you pleaſe. Nor are Hunters the only Set of 
Men that pay their Viſits to the Mountains, when in Pur- 


| ſuit 
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ſuit of their Game over the Hills and Dales ; but hitieg f 


alſo the Herbaliſts come to ſeek for whole ſom Simple 
which either are not to be found elſewhere, or, at let 
thoſe that grow here are in greater Perfection, and have; 
more. medicinal Virtue than _ thoſe we plant in ou 
Gardens. | 


And as the moſt deformed and rugged Mountains & 


moſt wild, uncultivated Heaths, and br. 
Heaths, ren Deſerts, without their Uſefulnek; 


they give more Life. and Strength to the other Part 


and cauſe them to ſtrike the Eye with double Luftte 


When we are ſituated in the Middle of a rich and de. 
Iightful Country, where we are preſented all around with 
one continued Scene of Beauties, we are not apt to be f 
charmed with beholding it; and the Sameneſs of the Land. 
ip on every Side of it, not only makes the Proſpect prove 
leſs agreeable, but alſo weakens thoſe Impreſſions it ought 


our Admiration for what is new or uncommon, and it; 
not ſo much the marvellous as the Novelty in any Thing 
that pleaſes and awakens the Attention moſt. When ve 


naturally finks into Inattention and Ingratitude; whereas 


us Te 


Country, and a delightful Situation. 

As we return to the Plain, you may obſerve, my dear 
Chevaler, upon theſe Hills, among the Herbs that you 
tread under Foot, a great Number of thoſe that we plant 


Air tempers their Quality in greater Perfection. 
Chevalier. I know this Shrub very well, *tis the ]u- 


Prior. 


| ; ram, Baln 
and very! 
could allo, 
hundred o 


Chevall 


lant to tl 
anſwer Ends very beneficial to Mankind, ſo neither are t 


Prior. 


though v 
E ſpread ab 
They are like the Shades in a Pictut ! Herbs, c\ 
not be at 
I have a 
Clergyme 
of Acqu: 
whereas 
| Volume t 
be alone 
themſelv. 
to make on the Mind, as well as the Sight. We keep] they wo 
give the! 
from ot! 
| and the 
are ſurrounded by a vaſt Number of entertaining and de. 
lightful Objects, the Mind is divided among them, and 


our Dou 


rent Opi 
tentions; 
the a — of barren Mountains, and parched Heaths, makes 

ect what uncomfortable Quarters might have been Þ 
allotted us, and how deeply we are indebted to God's free 
Bounty and Goodneſs, for the great Bleſſings of a plentiful IP 
do ot th 


our Eyes, 
than we 
that thor 
ſulted at 


we take 


and go 

one of t 
in our Gardens, though generally ſpeaking, they derive 2 | 
greater Fragrancy from theſe poor dry Soils, and the open 


niper Tree ; the Wood of it when burnt in the Fire, yields | 
a delightful Smell, and the Berries of it make a ver) 


wholeſom Liquor, —_» 
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t Nita f Prior. There you ſee a great many Plants of Marjo- 


1mple i 


at leak; 
Ave: 
IN oy 


Uns 00 


1d bar: 


ulneſ: 


- 


ram, Balm, and Lavender, all of an aromatick Smell, 


and very good to make diſtilled, {weet-{cented Waters. I 


could alſo, had I Time, ſhew you Fluellin, Betony, and a 


Part F- 


Luſtre 
nd de. 


Prove 
Oughit 


e keep 


dit: 


Thing 


n ve! 


nd de- Þ 


1, and 
hereas 
makes 
been 
's free 
>ntiful 


dear 
t you 
plant 


hundred other Sortsbf exc@llent Vulheraries. 


Cheudlter. Sir, Fam rea o follow you from Plant to 


Plant to the very Top of the Mountain. | 
are the 


Prior. That would be too much Work for to Day 3 
though we indeed mult allow that Nature has in vain 


; | ſpread abroad her Carpet of healing Plants and ſalutary 
icture 


Herbs, even upon the very Heaths and Rocks, if we will 
not be at the Pains to gather or take any notice of them. 


I have a hundred times heard Gentlemen, Citizens, and 
Clergymen, when in the Country, complaining for want 
d oy of Acquaintance, Books, Company, or Employment; 
) be {of 
Land. Volume that lies alway open before them, they would not 
be alone or without Employment; and would they but ſet 
- themſelves attentively to read Nature, the Knowledge 


they would attain to of themſelves, would andoubtedly 


whereas did they but know how to make uſe of that great 


give them more true Satisfaction than what they learn 


from others. Nature is the beſt and choiceſt Library, 


and the moſt infallible Counſellor we can apply to in all 
our Doubts; for there we neither find Errors, nor diffe- 


rent Opinions, nor Controverſy, nor Prejudice, nor Con- 
tentions; beſides, it is always open, and if we will uſe 
| our Eyes, we ſhall be ſure to find better Inſtruction there 
| than we poſſibly can in Books. But the Misfortune is, 
that though Nature is ſo eaſy of Acceſs, and may be con- 
| ſulted at any time, we make no other uſe of it than we 
do of thoſe great Libraries that belong to certain Societies; 


we take a Walk in them, ſee a fine Collection of Books, 


and go out again without having read a Syllable in any 
plant one of them. e * 
ive a1 1 


open 


e Ju- | 
yields 
very 
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A 25 The Gardens of the Louvre in Parii. 


| topious an 

1 —— UE — | 4 1 former. 
9 | — | Cheval!, 
| | it is a ravi 
| he 8 E A Prior. I 
| 0 jn the mea 
| ſentation 
"WET OR" eee e y nere the 
TTT RE” 
” ws Cheval: 
| with the I 
The PRIOR and CHEVALIER! bis Pincers 
ns | „ of Uleathe 
Prior. I Don't doubt, Sir, but you are a little diſpleaſill Won, chat 
„ * * Sight — thoſe Clouds that are gathering En 
in the Atmolphere, as they may ſ. c ; us are Re 
Pleaſure of ct Walk. IO ye e Prior. 
Chevalier. Sir, they give me no manner of Unesfine|} and of ſuc 
ſince I am informed that the End and Deſign of ther The fir 
riſing from the Sea, is to ſupply our Springs and Riverſ| Froſpects 
with Water; on the contrary, I behold with Pleaſure tho { Quthde 2 
2 Bodies of Vapours winging their Way to carry Ne. Nauigatio 
reſnment and Fertility to the moſt diſtant Provinces, and the Fiſhes 
thus readily executing the Command of the Almighty: the laſt : 
Heretofore, indeed, I looked upon them as ſo man fake a 8. 
unwholeſom Fogs, wandering about at random, withouff other. 
any wiſe Direction; but now I find they are raiſed fron In this 
our Seas to diſtribute Moiſture all over Europe, as the from one 
Waters of the Saraſin, and of Marli, are conveyed to wif Part of tl 
ter * King's Gardens. a | 2 pra * 
rior. The Compariſon is very juſt. But as it ö $7 the 6 
uſual, after having 2 the * Tall en, and the Garden Port or E 
at Marli, to make a Viſit to the Machine which raise bo ſee a 
the Water for their Uſe, (the Structure and working d the R 
which is no leſs curious than the Gardens themſelves) fol} $29 Pyrar 
let us at preſent take a View of that Reſervoir, whici ancient C 
ſupplies with Water the vaſt Garden in which God hz the Town 
placed us, and of the Pump which he has ſet to Work tl} traſt, 14 
raiſe this Water without Intermiſſion. The Reſervoir l 1155 Side 
am ſpeaking of is the Sea, and the Pump the Air, tw 1 wag l 
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| copious and noble Subjects. We will begin with the 


| former. 


' Chevalier, O that we were but near the Sea They ſay 


Lit is a raviſhing Sight. 


* Prior. It ſhall not be long ere we make a Viſit to it; 


In the mean time we may amuſe ourſelves with the Repre- 


ſentation of it. We will take a Turn in the Gallery, 
where the Court has a Set of Pictures, in which are exhi- 


bited all the molt curious Particulars relating to the 


dea. 8 
with the Pictures of Jupiter and his Eagle, Vulcan with 
his Pincers, Pan with his Pipe, and all the fabulous Train 
of Heathen Gods; but I find theſe Pieces fo very com- 
| pron, that I begin to be tired with them; beſides, they 
convey no uſeful Inſtruction; whereas the Pictures before 
us are Repreſentations of Truth. | | | 
Prior. Here every thing you ſee is a Copy of Nature, 
and of ſuch things as are of real Concernment to us. 
The firſt Set of Pictures preſents us with the different 


Proſpects of the Sea; the ſecond with the Inſide and 
| Quthide of Ships, and the Inftruments made uſe of in. 


Navigation; in the third are drawn the greateſt Part of 
| the Fiſhes that live in the Boſom of the Deep; and in 
the laſt are diſplayed Shells and Sea-Plants. We will 
take a Survey of the Pictures in order one after an- 
other. 


Picture I, A 
Proſpect of the 
Sea at Sun-ſet, 


Part of the Picture is a Repreſentation of 
'@ flat ſandy Shore, which is terminated 

on the Left by the two Arms of a large 
Port or Haven which jut out into the Sea, upon which 
Jou ſee a Light-Houſe, and the Skirts of a great Town: 
On the Right it is bounded by a Ridge of ſteep Hills, 
and pyramidal Rocks, that ſeem like the Ruins of ſome 


ancient Caſtles, and which, with the regular Buildings of 


the Town on the oppoſite Side, form a very agreeable Con- 


traſt, You obſerve, in Proportion as the Eminences on 


Elen Side lengthen and recede from each other, the Trees, 
Houſes, Hills, Bendings, and all other Objects, gradually 


keſſen, and grow more faint, according to the exact Rule 


Chevalier. Some Years ago I uſed to be 93 taken 


In this here we are preſented with a Proſpect taken 
| from one of our Sea-Coaſts. The lower | 


8 
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of Diminution in Perſpective, by which the Eye 
enabled to judge of the vaſt Extent of that watery Plan 
which is ſtretched out to the Extremity of the Ho, 
zon, Where it ſeems to coincide with the Heaxen 
The Sun appears half ſunk beneath the Surſace ( 
the Sea, and pilds the Proſpect with it's Parting 
Beams. | 

This ſeeming Coincidence of the Sea and Heaven 
gave Occaſion to that Conceit of the Ancients, that 
the Earth and Sea together formed one flat Surface 
which ſerved as a Baſis to the great Concave of the 
Heavens: This gave Birth to thoſe Fables of the Sur 
cooling himſelf every Night in the Ocean, and the Star; 
riſing out of the Waters after the Refreſhment of tit 
Day. Reaſon and Experience by Degrees rectified the 
Errors of their Senſes, and at laſt, though late, they di- 
covered the Earth to be ſpherical, and that thoſe Revolutions 
which they before aſcribed to the Sun, the Stars, and al 
the heavenly Bodies, were owing to it's annual and diurnal 
Motions. _ I | | 
As the Painter can only repreſent an Object in ſuck 
a Situation as it may be in at any one Inſtant of Time, 
and not as undergoing any Succeſſion of Changes, he 


has therefore prudently made Choice of the Time of Sun 


ſet for the Proſpect he has here given us; for then the 
Sea ſeems, as it were, all on Fire, and the Beams of 
that bright Luminary, ſtriking horizontally on its 
in a hundred different Direc- 
tions, forming a moſt beautiful Variety of Colour: 
The Surface you obferve is wrinkled with a great many 
little Waves one behind another, which here and there 
reflect, firſt, the Aſh Colour, then White, next ded 
Suc 
is the View of the Sea, as repreſented in this firſt Picture, 
when the delighted Traveller walks ſecurely on it's 
Shores, whilſt the murmuring Waters gently chate the 


Waters, are reflected 


after that Green, and laſt of all a beautiful Azure. 


Strand. 


But the Sea does alſo put on other Aſpects, which have 
their 1eſpeQtive Beauties; for as this fluid Element is by 
turns ſubje& to every little Impreſſion either from the 
Current or Winds, which act upon it, ſometimes in dit- 
ferent, ſometimes quite contrary Directions; ſo accorcing'y 


we 
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we find it 


times you 


different! 
| {as you be 
Picture) 
terrible 
daſhing tl 
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aven; read 
Picture) opening it's wide Jaws into a Picture II. The 
terrible Abyſs, or with proud Billows Sea in a Storm, 
[daſhing the Face of Heaven; you ſhall 
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be find it almoſt perpetually changing it's Form. Often- 


ſtouteſt Heart. 
fuſion, we could expect nothing Jeſs than that the Sca 
ond quit it's Bed, and deluge the Earth, were it not that 
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times you ſhall ſce it from a State of eaſy Motion, little 


different from a Calm, all of a ſudden grow boiſterous, 


{as you behold it deſcribed in this ſecond 


ſee ſome Waves breaking with great Violence againſt the 
Shores, and curling back their Heads again into the 


Boſom of the Deep, while others meeting with ungovern- 
ed Fury daſh themſelves in Pieces, and whiten into Foam, 


roaring with dreadful Burſt, and ſtriking "Terror on the 
In the midſt of ſuch Tumult and Con- 


the fame Hand which lifted up the Waters thereof has 
ſet it Bounds that it cannot paſs ; though it's Waters rage 


and ſwell, yet they cannot go over them, being ever 


obedient to the Command of the Lord, Hitherta al. 
thou come, but no further, and here Hall thy proud Wars 
le fazed. Accordingly we find that the Sea, when in it's 
molt violent Agitation, ſcarce ever incroaches upon the 
Shore above ſeven Feet beyond the uſual Water-Mark. 
Amidſt thoſe Mountains of Water you ſee a Ship that has 


Joſt it's Maſts, in a diſtreſſed and helpleſs Condition: All 


the Paſſengers ſeem lamenting their hard Fate, every 
Sailor turns pale, and the Pilot finding all his Art fail, 
with deſpairing Negligence lets fall his drooping Head up- 
on the Helm. 'T'his indeed is a diſmal Sight, but yet it 
engages the Attention of the Spectator, by filling his 
dreaſt with a ſecret and paſſionate Concern. 

The next Picture diſplays a quite dif- 

ferent Scene. Here the Sea has ſmoothed Picture III. 
It's rugged Brow, it's Waters are huſhed Calm. 

and fill, and it's Surface appears like a 

palſy Plain reflecting another Heaven with it's Sun, it's 
zure, and it's Clouds. This univerſal Calm invites the 
Filhes to the Shores, where they ſport and play at the 
Top of the Water. The Fiſhermen whom you ſee in 
heir Boats caſting and drawing their Nets, and the great 
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Moon is in her firſt and laſt Quarter; and this he nas 


cone! 


Swallow. Hi- Godwits, Sea-Pies, Herons, Curley 
rundo, King- 


Fiſher, Alcedo. taking the Advantage of the Seaſon, and 


| fiſhing for their Prey. See how dente. 
rouſly that Cormorant holds the Fiſh it has caught in 


ſuch a Poſture as may leaſt incommode it's Flight, 


This Bird may be made tame, and 
Godwit. brought to uſeful Diſcipline. They pu 
Calidris, an Iron Collar round the lower part a 


Charleton, de 


„ . 112. 8 
Av. p ſwallows down into it's Gullet or gre: 


Sea-Pie or Poke from deſcending into it's Stomach; 
Ys / the Bird being thus ringed goes in quei] 
1 . of Prey, and after having filled his Po Þ _ 
| returns to his Maſter, and diſgorges it; 
po 2 who, for his Encouragement, retun:F 
re him a ſmall Part of his Share. Pur 
urle w. ; þ 
Arcuata, behold that Flock of Divers, ſome «| 
hi f Water 
0 4 which you ſee plunging under „ 
Gr. others with little more than half of ther] 
rin m. Bodies in the Water. A little fartlie} 
Diver. You ſee ſome Sea-Ducks, ſome genty} 
Mergus, ſwimming along, and ſteering their wa 
: with their webbed Feet, whilſt others win 
wy or Se- their Feet upon the Surface of the Water} 
Palme, flutter their Wings, and ſeem betwixt run. 


ning and flying. 


Chevalier. All theſe Birds have ſome particular Co 
lour, Air, or Gelture, that diſtinguiſhes their ſeveral 
Species. The Painter has indeed exerted his Skill in the 
Execution of this third Piece. But, pray, had bt 


any particular Deſign in giving us a Glimpſe of ti 


Moon in it's laſt Quarter, as we ſee it there Tepie 
ſented ? 


Prior. It being at that time exactly betwixt the Ful 


and New, the Painter could not more properly ſuggeſt t 
us the Time of the loweſt Tides, which happen when tis 
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done completely in preſenting us with 
thoſe Shells, which the Sea, by reaſon of 


Dead Water, or 
it's greater Receſs at thoſe times than Neap-Tide, 


any other, is ſuppoſed to have left on 


the Shore. 


Chevalier. J have often Heard it ſaid, that the Sea ebbs 


rery Day ſeveral Fathom, nay above half a League on 


ſome Coaſts. How may this agree with what you juſt 


now ſaid, that in it's higheſt Elevation it did not exceed 


ids uſual Water-Mark, above ſeven Feet? 
ich it 


Prior. The Elevation I then ſpoke of was that of a Sea 


in a Storm, which is little more than ſeven Feet above 
what it would otherwiſe have riſen to. 


The Flux and 
Reflux we are now ſpeak ing of is quite another thing. 


Every Day, generally ſpeaking, the Water of the 


Ocean, and perhaps that of all other leſſer Seas in like 


returns ; 


manner, though not ſo viſibly, flows ſix Hours together 
from Seuth to North, and riſes on the Coaſts more or leſs ; 
this we call Flood; when it is at it's greateſt Height, or 
high Water, it remains at that Pitch about a Quarter of an 
Hour, and then retires, continuing to decreiſe ſix Hours 
more ; this Return of the Waters from North to South, 


und from our Coaſts to the Ocean, is what we call the 


Edb; when the Water is come to it's greateſt Decreaſe, 
or loweſt Ebb, after remaining ſo about a Quarter of an 


Hour, it makes again to the Land, Now the Tides are 
always regulated by the Courſe of the Moon, which 


Body does twice every Day traverſe that Line which we 


Þ ſuppoſe in the Heavens to be extended from the Pole di- 


lar Co.] rely over our Heads, and dividing into two equal Parts 


dur Hemiſphere, and that which is beneath us: When 


ſeveral 


| in the 


jad Ne 


of the 


reple- 


ggelt to 


hen the] time of next high Water is twelve Hours and twenty - four 


Minutes; and conſequently the ſirſt of every Flood 
later than the 


VOL. III. 


he has 


cone! 


the Moon is come to that Line which biſects our Hemi- 
Tphere, and which we call our Meridian, it is then high 
Water with us: When the Moon, twelve Hours after, 
or rather more, is come to the ſame Meridian in the in- 
ferior Hemiſphere, that is the time of the next high 


14 Water. But as the Moon takes up twelve Hours ard 
he Ful 


twenty-four Minutes in paſſing from the ſuperior to the 


inferior Meridian, ſo from the time of high Water to the 


preceding Flood by twenty - four 
G Minutes 
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Minutes. The Tides riſe higheſt about the New and Pu 
of the Moon, which we call Spring-Tides ; and the high 
eſt Spring-Tides happen at the Equinoxes. *I his is u 
doubted Matter of Fact. | 

We might next proceed to inquire into the Cauſe 9 
ſo-regular a Phznomenon ; but this is what Philoſophaf 
are greatly divided in their Opinions about. Some t 
them maintain, that the Moon, as it paſſes over our Ses 
does produce this Effect by compreſſing the Atmoſhe 
which lies betwixt it and the Ocean, and that that Bui 
of Air by it's elaſtick Power endeavouring to expand it{ 
preſſes upon the Water, and by the Force of that In 
preſſion makes it to riſe upon the Land. Others def 
that the Preſſure of the Moon, by the Mediation 4 
the Atmoſphere, has any Share in producing this Effed 
but aſcribe it to the Power of Gravitation, or a Te 
dency in the Earth and Waters to approach nearer tk 
Moon. es 5 
However this be, we will reſign to your profound Ni 
turaliſts the Province of conſulting the Laws of Moti 
and the Actions of the heavenly Bodies upon one af 
other, to account for theſe conſtant and uniform Rep 
lutions. Let them, with the Line and Plumbet of thei! 
Philoſophy, take the Diſtapces of the Planets, and di 
culate the juſt Proportion of their moving Powers in ti: 
different Degrees of their Approximation or Elongation 
yet after all their curious Speculations you ſhall not fr 
two in a hundred of them agree, or conclude the fant} 
The Uncertainty of theſe Inquiries is ſufficient to di 
courage us from entring into them; therefore, inſtead e 


4 9 


wainly preſuming to explain the Mechaniſm or Manner 
thoſe Operations, which are ſo conſtantly at Work to pr} Pi 


duce theſe regular Viciſſitudes of the Flux and Reflux i 
the Sea, let us endeavour to diſcover the End and Inte: 
tion of Providence in this wonderful Oeconomy. 1! 


attempt to comprehend a Syſtem of Rules and Laws, which | 
perhaps ſurpaſſes the utmoſt Stretch of our Capacities, 
nothing leſs than Preſumption; but to lie under a vol 


tary Ignorance of the Obligations we owe to the At 
thor of that Syſtem, is Ingratitude or groſs Inatte 
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Chevalier. I perceive you are going to let me ſee the 


* Benefits which Men receive from the Flux and Reflux 


of the Sea without attending to them, whilſt they 


1 


Cauſes of them, Which they never yet were able to find 


dre 


unproſitably buſy themſelves in ſearching into the 


Prior. The firſt Bene fit that high Tides 


are of to us, is repelling the Waters in The Uſefulneſs 

the Rivers, and cauſing them to flow back of Tides, 
"again a great way within their Banks, 

thereby opening their Channels, and making them deep 
enough for the carrying up large Ships of Burden to the 
great Towns, which without this would be impracticable. 
The Veſſels wait in Readineſs for the Convenience of this 
ncreaſe of the Waters, and take the Advantage of that 


Rivers, without any Danger of running a-ground, or 
ſtriking on the Sands, for want of Depth of Water. The 
Tides, having been thus ſerviceable, decreaſe, and give 
500 River a free Paſſage through it's Channel, and it's In- 
habitants the Opportunity of taking the Advantage of it's 
proper Courſe. | 
Another Benefit which our wiſe Creator deſigned 
for Man, by thus exactly balancing the Motion of the 


aters, was to prevent their corrupting, and thereby 


4 


Preeding any Infection that might ariſe from too long a 


1 of them. He has not therefore committed this 
+ ruſt to the uncertain Care of the Winds, which though 
appointed to purify the Air we breathe, and to facilitate 
the Productions of the Earth by the Diverſity of it's 
Impreſſions and Influences; and though the Winds are 
Pot lefs uſefal upon the Sea in tranſporting our Merchan- 
Pie, with more Eaſe and Expedition than the beſt Horſes 
could poſſibly do by Land; yet as their Blaſts are very 
uncertain, and oftentimes ſucceeded by long Calms, which 

ould ſoon breed Putrefaction in the Sea, that great Re- 


Feptacle into which all the Sinks and Drains of the Earth 
Ciicharge themſelyes ; God has therefore been pleaſed to 
ſuperadd to thoſe irregular and interrupted Purgations of 
the Winds theſe diurnal Helps of the Flux and Reflux 
. the Tides, on purpoſe to prevent any Contagion or 
1 duiſance that would otherwiſe ariſe from ſuch collected 
bevalih - P | 
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Impurities; by which means whatſoever Filth or Ord f 


is carried by the Rivers into the Sea, is ſo far from a. 


cumulating or breeding any Inſection, that by the pe. f 
petual Motion of the Waters it is diſperſed and attenuate! ! 


and converted by Evaporation from the Surface of it 


Sea, into Dews and Rains, which are afterwards changed 


into the Subſtances of Vegetables, and the Fruits of th, 
Earth. | | 

But to preſerve the Sea more effectually in a conſi:y 
State of Purity and Wholeſomneſs, th 
Flux and Reflux of the Tides are appoint. 
ed to keep the Waters of it from or 
End to the other in a continual Agitation; 


The Uſe of the 
Saltneſs of the 
Sea- Water. 


thereby ſtirring up the Salts it abounds with in fwd 
Plenty, and which elſe would ſoon precipitate, Beſide; 
ſhould the Water on our Shore once loſe it's Saltneſs | 
would ſtink, and become abominable, and poiſon al 


our Fiſh, thereby depriving us of one of the moſt delicat 
and bountiful Gifts of Nature. 


Chevalier. Jam all over Gratitude to our kind and 


good Benefaftor, who has thus carefully provided for ou 
Entertainment and Welfare. 
pretend to explain the Cauſe of the Saltneſs of the Se; 


and ſome Perſons, who have the Character of bein 


very profound Naturaliſts, have aſcribed it to ſome $!rai 


little, by the waſhing of the Waters. 


what gives Light to the Sun. God has been pleaſed b 


make the Sun a luminous Body, becauſe otherwiſe 


would have been uſeleſs to us; and God has therefor 
ſalted the Waters of the Sea, becauſe otherwiſe, inſtead d 
being ſerviceable, they would really have proved 3njuri0s 
and prejudicial to us. 


Howeve, 
it may not perhaps be diſagreeable to confirm you ! 


you 


I have often heard Peopl 


be one ce 
well as u 
Vallies, I 
the Surface 
tremities < 


more freq 
may gene 


Cavities u 
Parts of 
Part of t! 
and this is 
upon halir 


Sand, Mu 
the Bottor 


that the 
Portion to 
Land, wh 
thouſand ; 
And at lea 


x 


of Earth fe 


or Beds of Salt in the Earth, which communicate unde 
Ground with the Sea, and are waſted away by little ar 
To hear the 
Gentlemens Philoſophy, one would imagine that the da 
becomes ſalt by merg Accident. As for my part, I nf 
now convinced that it is ſo by the ſpecial Order and 4p} 
pointment of Providence; and I do not ſee but that it if 
full as ridiculous to aſk what gives Saltneſs to the Sea, 4 


know tha 
face will 
part of th 
general! 

50 the FAR 
the whole 
thoſe Sera 
thouſandth 
duce a Ma 


Whole Mat 


Part of th 


Sea loſes 3 


it repair 1 
under Gro 
Prior, I am tranſported to find that you have ſo all a 
a ſudden hit upon the Truth of the Matter. 


in ſo lon 


- Whole Ma L 
inſipid. | 


* The SE A. 


dure 
a 


pet. 


tec, 


the 
noe | 
the 


ſth 
the 
int. 


tion; 


ſuch! 


ſides 


n al 


lic 
the Bottom of the Plumbet; nor is it to be imagined, 


d ardf 


JT O 


Peopl 


ez 


being! 
Strait 


uncle: 


le ar( 
- thelrÞ 
he Yap 

Len 
nd Ay 


At it | 


Sea, 3 
ted k 


wiſe A 


jerefor 
ſtead d 


njurios 


you k 
ven 


125 
voor Notion, by offering ſome new Proofs to convince 
vou of the Rea ſonableneſs of it. By the Confeſſion of 
thoſe very Perſons, who attribute the Saltneſs of the Sea 
* the Extremities of thoſe Beds of Salt, which the Water 
is continually ©/'uting, the Baſon of the Sea is allowed to 
He one continued Surface of Earth; for under Water, as 
well as upon the Land, we find Eminences, Plains, and 
Vallies, Beds of Rocks, Sand, and Earth; and as upon 
the Surface of the Land we very ſeldom find the Ex- 
tremities of any Salt-Beds, ſo neither can we ſuppoſe them 


more frequent under Water; or allowing them that they 
orte 


may generally be met with in the deep Hollows and 
Cavities under the Sea, yet it is certain that the extreme 
Parts of theſe Strata do not conſtitute the thouſandth 


* Part of the Surface of the Globe which is under Water; 
15, 1 


and this is confirmed by the Soundings of Sailors, who, 
upon haling in their Line, inſtead of Salt, generally find 
Sand, Mud, or Gravel, ſticking on the Tallo which is at 


that the Srrata of Salt under Water bear a greater Pro- 


| ron to the other Strata there than they do upon tie 


Land, which we are ſure is not more than as one to a 
thouſand ; for in digging in the Earth we ſhall always 
And at leaſt a thouſand, if not a hundred thouſand Buſhels 
of Earth for one of Salt. Now by repeated Experiments we 
know that two Pounds of Sea-Water taken off the Sur- 
face will contain one Ounce of Salt, or one thirty-ſecond 
part of their Weight; if taken from the Bottom, will 
generally yield ſomewhat more: Now if the Salt that is 
in the Sea is equal in Weight to one thirty-ſecond part of 
the whole Maſs of Waters, I aſk how the Extremities of 
thoſe $:ra!a or Salt-Beds, which do not conſtitute one 
thouſandth part of the Surface of the Sea's Vaſe, can pro- 
Ouce a Maſs of Salt equal to a thirty-ſecond part of the 


Whole Maſs of Waters? Beſides, we are daily conſuming 


part of theſe Salts, though we cannot perceive that the 


Sea loſes any thing of it's ſaline Quality. How then does 
it repair this continual Loſs? Does it take a Journey 
under Ground in queſt of freſh Recruits? If ſo, it muſt, 


o all ea in ſo long a Series of Years, have quite exhauſted it's 


owever Whole Magazine of Proviſions, and long ago become quite 
inſipid. Upon the whole therefore, it is a great Error 


£5: to 
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to aſcribe ſo conſtant and general an Effect to ſo accicent 


and partial a Cauſe as that of the Borders of Salt. Bed, v 
any Veins of it running into the Sea, and which, if j 
were ſo, bear ſo ſmall a Proportion to the thirty-tcccy! 
part of it's whole collective Mats of Waters. 


God Almighty has been pleaſed to give the Water of Bt 
Which we 


the Sea a viſcous and bituminous Quality, to the end thi 


it might diſcharge a glutinous Kind of Matter, which 


D 


tettling on the Bottom, might ſtop up the Pores of tie 


O . . 
tarth, that the Water, inſtead of penetrating and waſtiny 


away the Earth, ſhould not be able to diſſolve or mix 
with any part of it's Strata beneath. He has alſo mac: 
the Water of the Sea ſalt, that it might always be pr. 


ſerved untainted, and fit for our Uſe; and we may ventue 1 Alte na 
portion it 


to pronounce of the Brackiſhneſs of the Sea-Water, as 0: 


the Fiſhes, to whoſe Being and Support it is ſo neceſſary 


that the former was no more fortuitous, and the Work 


of Chance, than the Formation of the latter was mercy 
The {ame Hand that formed the Fiſhes of the 


accidental. 
Sea, did from the Beginning prepare for them an Ele 
ment ſuitable to their Nature, and intermixed with if 


thoſe Salts which are ſo neceſſary to their Preſervation | 
Put how amazing and numerous are the Dengns of Pro. 
dence for our Good in all it's Works! This Saltneſs of they 


Sea, which we have already ſnewed to be ſo ſerviceable v 


us, both in keeping our Waters wholeſom, and nÞ 
nouriſhing our Fiſh, is no leſs ſerviceable to us vpe] 


two other Accounts: Firſt, the ſmalleſt Particles of Ses. 
Salt are exhaled together with the Vapours, carried al 
over the Earth, and become one of the grand Principls 
of Vegetation. | 
more groſs and heavy, reſiſt the Action of the Sun and at 


neither ſo eaſily nor fo quickly ſeparated; and the mer 


theſe ſaline Particles are that obſtruct the rarefying Poe 


of the Heat and the Air, the fewer aqueous Partic:el 
1 _ neceſſar - 

5 the Salt thereior: nary” 4 
It is th ductions of 


Quantity of exhaled Vapours, and conic 


are raiſed by them in Vapours. | 
which (by making the Water ſpecifically heavier} mo 
derates the 


quently to it we are obliged for that juſt Propert'0n i 


Secondly, thoſe Grains of Salt that rÞ 


meets with 


the Sea a 
Farth, inf 


After ſu 


would be 
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Freſh Water which the Sun cauſes to evaporate from the 


ea for our Uſe; for were it not for the Reſiſtance it 
meets with from theſe Particles of Salt, it would raiſe from 


the Sea & Quantity of Vapours ſufficient to drown th 


| Earth, inſtead of making it fruitful, | 


* Afer ſuch valuable, conſtant, and univerſal Advantages 


which we receive from the Salt of the Sea- Water, one 
| would be apt to think we had enumerated all the Vir- 
tues of it; whereas I have not yet ſpoken of the principal 


Uſe it is of to us. Salt makes one chief Ingredient in 


every thing we eat, and fo tempers and proportions our 


Food to our Conſtitutiens as to make it nouriſhing and 


'F wholeſom; and let we ſhould be deceived herein, our 


Taſte has a diſtinguiſhing Faculty to know in what pro- 


portion it is good and proper for us by the Degree of 


that Savour with which the Salt reliſhes it: Let us not 
ſay then, that becauſe the Sea affords. us Salt, there- 


fore Mankind took a Fancy to eat it with their Meat; 
| bat rather, that the Reaſon of the Sea's producing it 


in ſuch Plenty is our ſtanding ſo conſtantly in need 
of it. | | 


Let us therefore conclude, that the Sea was not at firſt 
created freſh, and afterwards changed from it's natural 
State by a fortuitous Rencounter of ſome Salt-Mines; but 


that he, who formed Man to live upon the Earth, has 


þ Jurrounded his Habitation with this ſalt Element on pur- 

| pole to anſwer his neceſſary Occaſions. And in this, as 
well as in every other Work of the Creation, we may 
diſcern how every Part of Nature, under the Direction of 
ice the all- wiſe Providence of God, does concur, as it were 


with one common Conſent, to promote the Happineſs of 
Mankind. How wretched a Philoſophy then muſt theirs 


be, who, at the ſame time that they are purſuing the 
11 Study of Nature, overlook the gracious Deſigns of Provi- 
| dence ſo viſibly diiplayed therein! And ſuch is the Philo- 


Jophy of thoſe, who inſtead of referring to God's Wiſ- 


dom and kind Regard for our Good, thoſe beneficial 
Effects which continually ſurround us, aſcribe them to 
| neceſſary and undeſigning Cauſes, or call them the Pro- 
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Here are other Pieces that preſent us with the Sea int 
new Point of View, wherein the Painter has flung toge 
ther every thing that relates to Navigation and Shippiny, 

The firſt of theſe is a Repreſentation 
picture IV. The of the Arſenal of Rochefort, where you 
Structure of may ſee every Particular that belongs v 
Ships. the Fabrick of the largeſt Men of War, 

and of Merchant-Ships of all Sorts and 
Sizes. That which you fce them beginning to build upon 
thoſe Stocks is as yet but one long Keel, which runs from 


Head to Stern, and is to keep together the Bottom - pan h 


of the Ship. Upon thoſe other Stocks you ſee the Keel 
fet with two Rows of Ribs or crooked Rafters, which 


come bending from the Keel like the two Rows of Ribs 
from the Back- bone in the human Body. This is pro- 
perly the Shell or Carcaſe of the Ship. You ſee then 
another, whoſe Ribs are covered over with ſtrong Plank, 
and which they are now going to launch. They have 
raiſed her Stern high, that her Head may lie ſtooping to- 
wards the Sea, and more eafily ſlide upon it's Keel along 
that wooden Trench which incloſes it on each Side, ani 
hes floping down to the Water. This Inclination of the 
Ship, the Tallow with which they greaſe the Cradle 1 
runs in, the Force with which Men pull it along by Rope W 


that are faftened to it, together with 1t's own prod1giou 
Weight, all conſpire to give it a rapid, though ſteady, 
Motion down into the Water. At preſent you fee it 
holden back by a ſtrong Cable faſtened at one End to the 
Steerage, and at the other to a Stake driven into the 
Ground ; which the Carpenter, at the Word of Com- 
mand, has no ſooner cut aſunder with his Hatchet, than 
the Ship ſhoots like Lightning into the Water, and 
ploughs up the Waves with her“ Prow ; then finking 12 
baft, ſhe rears her Head again, and recovers her Equili 
brium. 

Here are ſome other Ships that are quite finiſhed, and 
which they are now fitting out. You ſee here all the 
Maſts ſtanding erect, and the Yard-Arms, to which thc 
Sails are faſtened. As for the Number and Uſe of tt 


De Fere-part of a Ship, + The Hlinder-part of a Ship. 
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; Ropes, Cables, Pullies, Platforms, Flags, Anchors, Cap- 
=: gin, and of the other Parts of the Rigging; theſe are 
things one would be aſhamed to be ignorant of, both 
becauſe they are often mentioned, and eafily underſtood :. 
1 will therefore give you the Catalogue of them, as I 
took it from the Mouth of a very expert Sea- Officer, when. 
we had all theſe things before us. | 
” Chevalier. | here will be Work enough cut out for me 
1 againſt I make the Viſit to the Sea which you promiſed 
me. But pray, what means that large Roll or Draught, 
= which ſeveral People ſeem looking upon ſo attentively ? 


Prior. As the Painter could not poſſibly defcribe 


© the Inſide of a Ship, he has therefore placed here an 
Engineer giving Directions to a Maſter-Carpenter relat- 
ing to the Dimenſions of all the Parts, both within and 
without, of a large Ship that he has Orders to build ; 
| you {ce the Draught there, which being a Repreſentation 
of but one half of the Ship you may diſcover the Infide of 
it. For Example, that large Space you ſee there is 
the Hold, and thoſe three Stories above it are the Decks. 
The Hold is where they hy in Stones, Sand, and o her 
Kinds of ponderous Matter to ſerve by way of Ballaſt, 
and to keep the Ship ftealy ; what remain of the Hold 
and between Decks ſerves for the Stowage of ſuch Goods. 


and Merchandiſe as the Veſſel is freighted with. The 


| Guns are placed upon the Decks, and put through the 
| Port-Holes. | | 


Chevaler. Pray, why have they laid that Veſſel on it's 


Side? The People ſeem to me to be colouring it. 


Prior, The Work they are about is called careening: 
a Ship, or laying it in ſuch a Poſition, that they may come 
a her Keel, which is that long Piece of Wood at the 
Bottom that reaches on the Outfide from Head to Stern. 


And this they do either out of Neceſſity, or by way of 


Precaution, either to ſtop. her Leaks, or to prevent her 
having any : Their way of doing this is by covering thoſe 
Places that let in the Water with Pieces of Wood, or Flates 
af Lead, and then calking the Seams and Joinings, that 
K, ramming them hard with Tow dipped in Taltow and 
Tar. But the chief Method they uſe to prevent the 


Water's ſoaking through, is by beſmearing the Oatſide of 
G the 


5 


2 
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the Bottom of the Ship carefully over with a Compoſition 
of Pitch, Tallow, Train-Oil, and pulverized Glaſs. 
Chevalier, I can eaſily conceive how thoſe unctuous By. 
dies well mixed and tempered together can keep out the 
Water, and preſerve the Wood from Putrefaction; but 
pray, what Uſe can the pulverized Glaſs be of? 
Prior. This is one of the wiſeſt Precautions they 
can make uſe of to prevent the Worms from eating 
into the Wood, and thereby giving Ad- 
The Pipe- mittance to the Water through a thou: 
Worm, ſand little imperceptible Avenues. There 
is a very dangerous ſort of theſe Worms, 
that gnaw their way into the Wood, and feed upon it, 
taking up their Lodging in it a little below the Surface 
of the Water, probably to enjoy the Benefit both of 
the Water and the Air. This Worm having bored for 


itielf a Habitation in the very Heart of the ſtouteſt Planks, 


glues round it's Body a long Pipe, which probably con- 
ſiſts of a viſcous Subſtance that perſpires through it, and this 


Caſe dries and hardens round it. The Worm lengthens. 


this Pipe as it grows by the Addition of new Rings, but 
leaves it open at the Extremities, whilſt the Body of it 
fils the intermediate Space. The upper End is filled with 
tne Head of the Worm, that next to the Water with two 
broad Paws, in the Form of Wings, which are joined to 
the Tail of it. It's Head is armed with two Teeth like 
viles, with which it raſps the Wood that it feeds upon: 
The little Aperture below, which is the only Communica- 
tion that opens outwards, ſupplies it with Water as Occa- 
fion requires, and ſerves as an Outlet through which to 
diſcharge the Wood it has fed upon after Digeſtion. Thus 
it lives, and without ſtirring from it's Hole ingenders a 
Brood of InfeQs like itſelf, that would in a little time dig 
the Ship as full of Holes as a Honey-comb, were they not 
frequently to beſmear it over with Tar and beaten Glaſs, 
when they lie in any Road or Harbour, in order to lace- 
rate the Mouths and Entrails of ſuch young Worms as 
rave not bored their way into the Wood, and to kill the 
others in their Neſts, by ſhutting them up cloſe Priſoners. 
They find themſelves under a Neceflity of repeating this 
Pzecaution often ; otherwiſe theſe indefatigable and under- 
nning Inſects would ſoon puniſh them for their Negli— 

gence, 
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Pace, ſceing the moſt careful and ae Mariners 
; ve ſometimes enough to do to keep themſelves clear of 
em. Thus we ſee how thoſe formidable floating Caſtles, 
Pat carry whole Armies, and belch out Fire and Smoke 
In every fide, ſeeming at once both the Glory and Safe- 
ö Suard of Kingdoms, are in Danger of periſhing by the Bite 
Fr a little inſignificant Animal; we ſee how ſo mean a 
l reature as a Worm, in the Hand of God, is a ſuffi- 
tient Inſtrument to let Men ſee the Weakneſs of all their 
Poaſted Strength. Theſe Worms have more than once 
. Plarmed one of the moſt flouriſhing * Republicks in Eu- 
75 with terrible Apprehenſions. 

Let us now cait an Eye towards the Extremity of the 
port, where they are employed in lading a Veſtel. You 


when packed up with Art and Skill, will all lie in the 
little Compaſs of that Veſſel, 
| Chevalier. Pray, what may be the Burden of a great 
Shi 

. The Burden of a Ship is rec- 
koned by the Ton; a Ton contains The Burden of a 
| twenty Quintals, and every Quintal a Ship. 
hundred Pounds Wh bs , conſequently a 
Ton is the Weight of two thouſand Pounds. Ships are of 
different Shapes and Sizes; ſome are not above forty or 
fifty Foot long, fifteen or fixteen broad, and nine or ten 


thirty or forty in Breadth, and fifteen or ſixteen Foot deep. 
The ſmaller Veſiels, befides five or fix Sailors, Rigging, 
Proviſion and Guns, will carry about fifty or ſixty Ton 
of Gocds. IL'hoſe of a middle Size, will carry two or 
three hundred Ton; and the largeſt of all, five hundred 
or more, that is to ſay, five hundred times two thouſand 
or one million of Pounds. 

Chevalier. By the Side of that Ship that 
they are lading, there lies one built in a A Calley. 
quite diffent Form from the reit. The 
ſmaller Veſſels, I obſerve, have but one Maſt, and one 
vard-Arm; the larger Ships have ſeveral Malls, and are 


* The States of Holland, wwbo wwere put in | Fw got berg ar of baving 


their Dixes deſtroped by thefe Wor ns. | 
G }, 17 h- 


live the Wharf all covered with Merchandiſe, which 


Foot deep; others there are near two hundred Foot long, | 


- * a, 8 — 


. — ̃ ͤ F 


7 —— oath oo 


Cert, when they are becalmed, or have the Wind again 
them. The Handle of the Oar is round, and comes witt. 
in the Galley ; the other End, which is in the Water, I 
flat and broad. The Rowers take hold of the Handle, 
and pulling it towards them with all their Might, gie! 
the broad End of the Oar a contrary Motion; which 
meeting with a Refiſtance from the Water, becomes, as i: 
were, a Lever puſhing on the Veſſel in a contrary Di- 
rection. Theſe Galleys are only uſed in the Meadlterra - 
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bigh- built; but this here is quite flat, and has, befy i 
it's Maſts and Sails, ſomething like two large Wing, 
the Uſe of which I cannot apprehend, 1 


Prior. The Veſſel you ſee there is a Galley, which go, ; 
either with Sails or Oars: Thoſe that you call Wig! 
are nothing more than two Rows of _ flat Pieces q 

pended in te 


Wood, which the Galley-Slaves keep ſu 
Air when the Veſſel ſails, and which they let down irt 
the Water, and move too and fro in the Water in Con- 


nean, and ſeldom ſeen in any other of our Sea- Ports. 


Let us now proceed to take a curſory View of the 


other Pictures. The next that you ſee there is a Repre- 
ſentation of the princial Accidents that Mariners are ſub- 
ject to. . 1 
IH Of the four Ships that you behold upon 
— 1 this Sea, two of them are deſcribed as 
bs ME Be engaged in a Sea-Fight; one is a Chriſtian 
Veſſel, defending itſelf againſt a Sale 
Privateer; but the Smoke of their Cannon Jrinders us 
from having a diſtin Sight of them; beſides, the Paint- 
er has prudently removed an Object ſo ſhocking and diſ- 
graceful to human Nature, to the moſt diſtant Point of 
View. On the other hand, he has placed directly before 


us two Ships, ſhewing a quite contrary Diſpoſition to each 


Other: The one, as you may know by her Colours, is 
an Erglh/h Ship, that has been driven out to Sea by ad- 
verſe Winds, and has conſumed all it's Proviſion ; you 
ſee all the Crew drooping, and juſt ready to die with 
Hunger ; but at the Sight of two French Ships coming up 
to them, to which they made a Signal of Diſtreſs by firing 
a Gun, you ſee Deſpair vaniſhing from every Face, and 
Hope and . [oy brightening up in each Man's Countenance. 
The Frenchman, having computed what Proviſion he 2 
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ſpare, and what was neceſſary for his Voyage, freely con- 
ſents to relieve their Diſtreis, and to reſcue them from the 
aws of Famine. See with what Readineſs and Vivacity 
the charitable Frenchmen run from Deck to Deck with 
neceſſary Refreſhments ; but, above all, take Notice with 
what Tenderneſs and Compaſſion they adminiſter Comfort 
and Conſolation to thoſe that are more than ordinary fick 
and weak, whilit they, fixing their Eyes upon their ge- 
nerous BenefaQors, ſeem wholly taken up with expreſ- 
üng the Senſe of their Obligation, by all poſſible Demon- 
{trations of Gratitude. | 

Had not the Painter been confined to too narrow a 
{ Compaſs, and obliged to proportion the Number of 
Pictures to the Extent of the Gallery, he would have add- 
ed to theſe ſeveral other Diſaſters that Mariners are ex- 
poſed ro on the Sea, as running a-ground on the Shal- 
lows, ſtriking on Rocks or Sands, that of a Leak, when 
the Ship takes in more Water than her Pumps can carry 
of, or when a Ship is by any Accident tet on Fire. 

Having thus teuched on the principal Miichances that 
are incident to Sailors, let us paſs on to thoſe Pictures that 
were deſigned to give us a Notion of Commerce, by a 
Repretentation of tome of thoſe Parts of the World that 
are molt frequented by Merchants, and where the greateſt 
Tr: thck is carried on. re 

Ia the firit Place you are preſented with _ 
the grand Fair of Pzr!2-Belbs, ſituated on 3 7 
the Shore of the Menu, that unites North P 7 3 
and South- America, Upon the Arrival of S. 
the Merchant-Ships, and the Galeons | | 
that convoy them, this little Town is for fix Weeks the 
greateit Mart in the World, by reaton of the vaſt Con- 
courle of Traders from all the neigubouring Nations, that 
come thither to barter their Commodities tor thoſe of the 
Turopean Merchants. | 

At the Bottom of the Picture you may obſerve a long 
File of two thouſand Mules, that have brought acroſs an 
Ithmus feventeen Leagues bioad, to Porto- Bell, all the 
rich Merchandiie imported om Pacama to Chili, Pers 
and Mexsco. You fee tte bert and all the Wharfs crowds 
ed with Chefs, Ce. 5 les of Skins, Tobacco, Su- 
Sar, Indigo, Cochine ss, 44 numbericts other Drugs : 


2 Up 


2 — „„ ci _ — 
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Up and down lie Wedges of Gold and Bars of Silver, 
waiting the coming of the proper Officer, that is appoint- 
ed to weigh them, as little regarded, and in as great 
Diſorder, as Pigs of Lead in our common Warehouſes. 

The Galeons, after having taken in their Cargo, get 
ready to join another Fleet at the Havannab, which comes 
laden with as great Quantities of Goods from Vera Crux; 
Then the two Fleets ſail together back to Cadiz, fraught 
with thoſe immenſe Treaſures which the Spaniards after. 
wards divide out, with :ſtri&t Honour and Juſtice, to the 
other European Nations, who before ſtocked them with 
Linens, Hats, Stuffs, and ſuch other Commodities as they 
trade with to their American Colonies. 

Iz5he next Picture is a Repreſentation of 
Picture VIT, that ſtrange ſort of Commerce that the 
The Traffick of Negroes on the weſtern Coaſts of Africa 
the Negroes, carry on with the Europeans, ſellirg for 

Slaves, not only their Priſoners of War, 

but even their own Children. _ | 

The Proſpect in this Picture is terminated by a View 
of the Coaſt of Angola, where, though they barter Gold- 
Duſt, Gums, Elephants Teeth, Oſtrich Feathers, Guinca 
Hens, Leopards Skins, and feveral forts of Hides in Ex- 


change for Iron Ware, Glaſs, Toys, and other European 


Trinkets of little Value ; yet the chief Commodity of the 
Place are Negroes, which they ſell to the Merchants that 
come here to buy them for the American Plantations, 
where they employ them in Huſbandry. Obſerve in that 
Groupe of Figures a Mother, in a very unconcerned man- 
ner, delivering vp her Daughter to a Stranger for a few 
white Shells, called Cowrzes, which is the current Money 
of that Country, and of which the Negro- Women make 
themſelves Collars and Bracelets to give a more ſable Hue 
to their ſooty Complexions, Near this unnatural Mother 
are two Lads ſelling their own Father, whom they had 
ſurpriſed, and bound with Cords : The Price they receive 
for him, is ſome Hedging Bills, and a few Bottles of 
Brandy. T1 
Chevalier, This is a moſt ſhocking Spectacle; though, 
to confeſs the Truth, I muſt needs own, that my Indigna- 
tion i not leſs raiſed at the Inhumanity of the European 

| . Purchaſers. 
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EER A 1 Um 
urchaſers, than at the - unnatural Barbarity of the Sell- 
10 9 202 8 3 M 31343 ann N 
prir. Let us paſs on then to a more 
ureeable Sight. This is the Market of Picture VIII. 
wat, the greateſt Exporium of the Mogul, Or * of 
d of almoſt all Iadia beſides, frequented * © WW 
y the greateſt Concourſe of People of ; 
EForent Nations, and where is carried on the greateſt 
rade for Jewels, Silks, Cotton, Tapeſtry, rich Stuffs, 
Chevalier. This Picture does indeed diſplay. Magnifi- 
nce and Opulence in great Variety; but here is another 
that wears 2 quite! different Aſpect. Pray * + 
who atel theſe People that ſrem clad like Pidure IX. The | 
Bears? Their Figure and their Mountains Greeland Trade. 
covered With Sndw togetlier, make me al- 
moſt ſhydder with Cold. Ih = 
Prior. Their Manner of Trading is not lefs ſullen, than 
their Figure is frightful. Theſe are Greealanders exchang- 
ing fore Sea-Dog and Sea-Calf Skins, the Teeth of cer- 
tain Fiſhes highly valgedifor their exceeding. Whiteneſs, 
| and Whale-Greaſe and Oil, for Commodities which ſome 
Dani Fiſnermen bave : bronght to barter with them. 
And all this Negotiat ion is tranſacted without the Uſe of 
Speech. The Green langer lay together in a Heap what 
they have a mind to ſell, and the Dazes make another of 
the Goods they are diſpoſed to exchange for it: If the 
former do not think the Parcel of the latter equivalent to 
theirs, they take away Part from their cwn Heap; thus 
when by diminiſhing or angmenting their Heap on either 
ſide, they have fo far adjuſted this Agreement, that both 
Parties are content, they then carry off their Bargairs 
without ſpcaking a Word; tie Dane retires to his Ship, 
and the 'Greenlanzer to his Den. % % 
All theſe- Pieces that are Repreſentations of Commerce 
are bounded by the Port of Amferdam, _ 
which one may call the Rendezvous of all Picture x. The 


Nee 


Nations, and in ſome Senſe the Centre vf Pang of Ampter- 

the Commerce ef all Parts of the World. 
Chewalier. Amidſt this vaſt, though agreeable Variety 
of Objects. nothing pleaſes me ſo much as the different 
furs and. Habits of the different Nations, _ 
rier, 


from this Port every Year, about three thouſand Veſſel; f 
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Prior. The Painter has ſhewn a great deal of Skill j\ 
matching them; here he has given us the oppoſite Dreſies 
of the Spaniard and the Armenian; there you ſee. the 
Hat and the Turbant together ; in another Place he has 
ſet off the graceful Mein and Appearance of a young No. 
bleman upon his Travels, by ſhewing him as talking to x 
clowniſh Sailor, You may dittinguiſh the Chine/e by his WA \ 
tawny Complexion, the Arabian by his Wainſcot Face, i 
and the African by his flat Noſe; in a word, you may 
know, by their different Airs, Dreſſes, and Complexions, WW : 
all the People of the World that trade in this great 
Town. KEI | | 
Chevalier, J have heard it aſſerted, that there go out 


beſides Fiſhing- Barks. 


Prior. And yet for all this, the ſeven little Provinces, - _— 
of which this is the Capital, are not, all taken together, c 1 
bigger than the Province of Normandy, and the Land not © "I 
one fourth Part ſo good; but notwithſtanding, Naviga-; WW by 45 
tion and Induſtry have rendered this Republick as con- lt 
fiderable for Trade, as any Empire or Kingdom in oy 
Europe. | | * 

Clovalier. I always heretofore looked upon the Sea, 140 
as a Boundary appointed by God for the Diviſion and 8e. . 

paration of Nations; but the fingle Inſtance of Holland 3 a 1 
now convinces me, that it was deſigned as an Expedient * 
to unite and bring them together, and that God has here- 1 
by been pleaſed to make every particular Country amends the! 
for what it does not produce, by contriving ſo eaſy a way || _ 
of conveying their reſpective Commodities to each other, 5 
which, without ſuch a Conveyance, would have been en- Hei 
tirely impracticable. | | . 

What then could Horace ® mean by thoſe Reflections od 
which he has caſt upon the Man that firſt invented the Art 5 
of Navigation? The Poet looked upon theſe Tracts of e 
Water that divide one Country from another, as fo many || che 


® 111i Rebur & s triplex 
Circa Pectus erat, qui fragilem truci 
Commiſit Pelago Ratem 
Primus, See. | 


a” 


Trenches 


6 7 
L WY 
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x renches cut out on purpoſe by the Hand of God “, to 
event any Communication betwixt them, and thought it 


Skill ink 


1 wa piece of Impiety for him to preſume to paſs over theſe 
| Bounds. | | 
no AY ou Horace did not know that it was God himſelf 
ing os u bo firſt taught Mankind rhe Art of Navigation : Beſides, 
/e by his ue are to conſider, that when he wrote this Ode, he was 
ot Face in a peeviſh Humour, and was juſt come from attending 
ou may his Friend Virgil to the Port, who was going to embark 
lexion 0 bor Greece; and after a thouſand tender Wiſhes, and part- 


bs are 3 ing Sighs, he gave Vent to his Chagrin, by abuſing the 
Hen Author of that Invention, by which he was now ſepa- 
rated from ſo excellent a Friend. One is ſometimes out of 


| Veen Humour upon more frivolous Occaſions, and when we are 
rin a fretful Mood, you know we are apt to attend to the 
vinces Dietates of Paſſion, more than to thoſe of Reaſon... 
gether But after having taken a Survey of the external Parts 
nd noe of the Sea, it is time to deſcend a little into the Boſom 
Vaviga-“ of the Deep, and to take a View of it's Inhabitants. We 
1s con.” did ſome time ago entertain ourſclves with the Contem- 
om in plation of ſome of thoſe wonderful Methods, by which 
the Providence of God does preſerve in Places, to all Ap- 
e gez. ßpearance, quite barren, an inconceivable Number of Ani- 
nd Se. mals, and uſeful Productions: Let us now make uſe of 
7% the preſent Opportunity, which theſe Pictures afford us, in 
edient ||} 29miring the ſame wonderful Deſigns of that Providence 
here. in the Formation of ſome of the moſt remarkable Ani- 


5 mals that have their Habitation in the Sea. The firſt of 


mends * 4 

a way || theſe Pieces is a Repreſentation of the fa- 

other. mous Greenland Fiſhery. The Harpoon pigure XI. 
n en. or fort of Javelin which you ſee the Fi- Fiſhes of the 


ſherman in the Middle going to throw, larger Size. 


gions 1 Vas by the Painter very judiciouſly mark- 

e Art ed out into fx equal Spaces, which are to re reſent ſo 
ts of many Feet; the laſt of theſe Diviſions is again ſubdivided. 
many into twelve equal Spaces or Inches, to the end that by 


the Aſſiſtance of this Scale we may be able to take the 


® Nequicquam Deus abſcidit 
Prudens Oceano diſſociabili 
Terras, ſi tamen impiæ 
Non tangenda Rates tranſiliunt Vada. 
| Carm, Lib, I, Od:, Sic te Diva &c, 
exat 


72 
4 
+ 
; 
b 
T5 
f 
. 
19] 
5 
5 
| 
1 | 


* — 
— 


893 - 
- OA” wp N > * * 
- 
” 


n Ü. ðW —: — 
— = ” * 3 — 8 a — Sy ” * 2 
2 * 


— — 


— - * - * 2 


138 DIALOGUE XXII. 
exact Le 
they bear to one another. 


Izhbe largeſt of all is the Whale, which 
inſtead of Teeth has a ſort of T uſhes 
growing within his Jaws, ſometimes ff. 
teen Foot long, coming from the Roof gf 
3 the Mouth, and ending in a ſort of Fring, 
reſembling the Briſtles of a Hog. I need not tell you 
what Uſe * is made of theſe Excreſcences, which are both 
ſo limber and ſo ſtrong. Thoſe other great Fiſhes that 
you ſee there, as the Ork, the Grampus 

or Whirl- Pool, the Scolopender, the Mo. 
noceros, and perhaps ſeveral more be. 
W ſides theſe, are all of the cetaceous Kind, 
e. „ rl-poo! and are included under the common 


The Whale. 
Balæna, 


Cetus, Cetum. 


The Ork. 


Orca. 


or Grampus. 


Phyſerer. Name of Whale, and are equally reputed 
for their Oil. Their Mouths are armed 

The Scolopender, With ſharp Teeth, and they have on 

Scolopendra, their Heads one or two Pipes, through 

WE which they ſpout out the Water they 
Unicorn-Whale take in. This Office in other Fiſhes is 


or Monoceror. 


performed by that kind of Lungs which 
in French we call, though improperly, 
Les Ouies f. Divers of them diſcharge the Water they 
ſwallow in eating, through ſeveral Holes ranged on 
each Side, a little below the Head ; as you may remark 
in all the Sea-Dogs placed here in a Row one after an- 


other; you may know them by the Roughneſs of their 


Skins, and thejr Mouths being more inclined downwards. 


an Nane Shape. In ſome Countries they eat the | 
Zygena; Fleſh of all theſe Fiſhes, as well as that 

of the Dolphin and Porpoiſe or Sea-Hog. 
Dolphin, though it is very oily and rank. The 
Delpbinus, 


Dolphin is diſtinguiſhed by that hollow 
or linking in betwixt the Snout and the 
Top of his Head; the Porpoiſe has 2 
rounder Head. 'Theſe are ſeldom above 


The Porpoiſe. 
Porcus marinus 
or Phoce@na. 


A theſe is made ⁊vbat Te call Whale-bone, | : 
+ This Word Ouies (in Engliſh, Gilli) comes from the Verb Our te 


falſely. See p. 64. 


four 


ngth of the Fiſhes, and to know the Proportion . 85 
four 


Of theſe the Balance-Fiſh has the oddeſt 


bear, and implies that theſe are the Organs of bearing in Fiſhes, thoug?. 
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The Seal or 
Sea-Calf, - 
Pboca. a 


The 8 E A. | 


FIch of the Sea-Calf are ſtill much more 

valued: You ſee it vonder running on. 
the Rocks upon the Coaſt; as 18 alſo 
that of the Sea-Cow, called in French Lamentin, by rea- 
B it's Bellowing. | | COS b 
Pe It ders then that theſe are amphibious 
Creatures. The Sea- Cow has two Feet | 
formed in the Shape of Hands, and the The Sea-Cow, 
gea Calf Has four, the Extremities of or Lamentin. 
which are like Fins; I ſuppoſe, to en- | 
able it to go backwards and forwards on the Land as 
FS well as: i We. Water: But pray, what do you call that 
Fiſh that ſaſpends, or rather hooks itſelf to the Rock 
with two large Teeth, which bend back towards it's 
© Breaſt in the Form of Tenter-hooks? _ | 
Prior. This is a ſort of Sea-Calf, on, 
| > which Nature has beſtowed the Inſtru- The Walruis. 
ments to enable it to climb up upon 
floating Flakes of Ice, or upon the Land, it being ne- 
ceſſitated every now and then, as well as Otters, Caſtors, 
Tortoiſes, and all other amphibious Animals, to quit 
the Water, and. ſeek a Retreat in the open Air to enjoy, 
the Benefit of a freer Reſpiration. This is the Fiſh that 
is called a Walruis, the Teeth of which are more valued 
\ than Ivory, by reaſon of their extreme Whiteneſs. 1 
remember that I formerly * ſpoke of the Walruis and 
Natryal as one Fiſh +; but the Narval | or Sea-Unicorn 
is a little. Whale armed with one Horm 

ve or fix Foot, ſometimes ſeyeral Yards, The Narval. 
in Length. You are ſufficiently acquaint- : 
ed with this Creature, and need not be told of what Ad- 
vantage this Weapon is to it in it's Engagements with 
Whales of the moll Ng 

in 


enormous Size. | 
more terrible than the former. . I remember to have ſeen 


CR 5 . hg WS 


Chevalier. Here are two other Fiſhes, methinks, 


| * vl. . Part 2. 3 , 
| + Relying on the Teſtimony of Mr. Savory, Dick. de Conan. 


282. 


Johnſon, Tab. 44. N. 
of 


FCC 
Vid. Muſeum Wormian, p. 
222 


140 DIALOGUE XXII. 


8 of them before in the Cabinets of the 


Los Curious. One is called the Sword. Piz 
2 from having it's upper Jaw lengthened 


into a long ſharp Sword, with which | 
I ſometimes pierces the Ships; and, though 
it is never above fifteen or ſixteen Foot lon 
armed it dares give Battle to the Whale itſelf, The 
5 other is called the Saw-Fiſh, from cr. 
er deen rying in it's upper Jaw a long Bone like 
o 5 ſharp Teeth, with which it cuts the 
Fiſhes it purſues, or thoſe that purſue it 
But I don't know the Name of that Fiſh, which ſeem: 
ſo remarkable for it's Length, and the Fury with which 
it gnaws the End of the Bark that is come to attack 
* | 
Prior. It is the Shark, the moſt ter. 
The * , Tible of all the Sea-Dogs. 
. each Jaw five, and ſometimes fix Rows 
fone Conte, of triangular, indented, and very ſharp 
| Teeth. It has a very long Gullet, and 
in the Belly of it are oftetitimes found the Bodies of 
Men half-eaten, ſometimes whole and entire. It is 
covered with a rough, but cloſe-grain'd Skin, with 
which the Trunk and Caſe- Makers cover a great many 
ſorts of Boxes and Sheaths. They make the ſame Ule 
of the Skins of ſome other Sea-Dogs, and alio of a cer- 
tain ſort of Rays or Thornbacks. | 


Chevalier. I always looked upon the Accounts that 


are given us of flying Fiſhes as mere Fables; but I ſee 


ſeveral here that ſpring up into the Air, and ſeem to ex- 
pand a couple of Wings. | 


| Prior. There are indeed ſeveral, which 
The Sea-Bat. 


| when purſued by the larger Fiſhes, make 
— their E into the Air by the Aſſiſtance 


of their long Fins, with which they wing 
Wy their way till they become dry, when not 
being able to ſupport them any longer, they let them 
drop again into the Sea. There are alſo ſome very large 
Fiſhes, that being ſtung by certain Sea · Inſects, dart out of 
the Water, and ſometimes chance to fall into the Fiſhing 
Boats, ” 
. Next 


a Blade, ſet on each Side, with a Row of 


It has in i 
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Anni 


has been dried, it muſt be beaten in order 
to make it tender and eatable. The Right 
of catching theſe Fiſh brings in to 


Land alone do and will always continue 
to bring in to the Proprietors of that 


The SE A. I41 


Next to the Fiſhery of theſe gigantick Fiſhes, and of 
ſeveral others that vary according to the 
different Seas they are in, you are here 
entertained with a very particular and 
agreeable Repreſentation of every thing 
relating to the Manner or fiſhing ſor the 
Tunny, the Pilchard, the Whiting, the 
Herring, the Mackrel, the Cod, and the 


Picture XII. 
Fiſhes of Paſſage. 


The Tunny. 


Thunnus, 


The Whiting, 


> Stock-Fiſh. The Melvel, which is a fort Alburnut. 

of little Cod, is called in Dutch Stock- | 

'* Fiſh, or Stick-Fiſh, becauſe that after it 20 Herring, 
ec. 


The Mackrel. 


| thoſe People to whom it does belong a N 
| greater and more certain Revenue than pe Cod. 
the Mines of Peru; for theſe may be Aellus. 


exhauſted, but the Banks of Newfourd:- 
The Stock - Fiſh, 
Salpa, 


Fiſhery a Revenue of ſeveral Millions per 


' Annum. Several Nations in the North, where the quick 
Return of the Froſts ſometimes nips their Fruits before 


they come to Maturity, find a ſure Refuge in thoſe 


| ' Shoals of ſmall Cod, Whitings and other Fiſh that fre- 
quent their Coaſts. Theſe they dry and keep by them 


a whole Year; and ſometimes they pulve- 

rize them, and make a ſort of Bread of The IQhyophagi 
them, thereby repairing the Damage © Fiſh-Faters, 
they ſuſtain by the Loſs of their Harveſt, 

In ſeveral Parts of the Torrid Zone, the People who live 
on the ſandy Coaſts, (being deſtitute of Wood, and all 
kinds of Vegetables) build their Houſes with the Bones 
of large Fiſhes; the biggeſt they uſe by way of Beams 
and joiſts, with the leſſer Bones they build their Walls 
and Partitions; of the Fleſh they make Bread, and ſundry 
forts of Diſhes. So bountiful has Nature been to Man, 
that where-ever ſhe has denied him one Convenience, ſhe 1s 


ſure to make him amends by the Gift of another! 


Here you ſee a Picture of a different 
Kind, but which comes in very @ propos Picture XIII. 
after Fiſhing- Pieces. It repreſents a large 
| Kitchen 
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Kitchen furniſned with a great Variety of the moſt 
licate Fiſhes for a ſumptuous Entertainment; and that 
Palates might be pleaſed, they have provided likeyi ; 
ſome of the common Sort. The Fiſh that firſt fri, 
the Eye by reaſon, of the Largeneſs of it's Size, wi 

Sago" Which will be the Flower of the Feat, 
The Sturgeon. - the Sturgeon 3 next to which is a H 
Sturto or Aci- Turbut, a Fiſh of ſo exquiſite a Taſte, M 
3 it is called the Pheaſant of the Wan? 
The Turbut, This is ſuccęeded by ſome other flat Fi 3 


Rhens. kreſembling the Figure of a Loze 

lioðme of Which haye no Scales, as Flou* 
The Plaiſe. ders, that are dappled with reddiſh Spa, 
Paſſer-levis. © and the Plaiſe, which is generally be!? 


85 ger; others are, covered with little Scag “ 
The Bret-Fiſh, EE the Bret-Fiſh, the Flez “*, and the Hel. 1 
Paſſer ſauamo- but ＋. Theſe Are followed by ſeverl! 


88 | Pairs of Soles, which, for the Varicy E: 
The Sele. of their Kinds, and their delicious Tae“ 
Lingulaca. may take Place of any Fiſh that ſwims, ! 


All thoſe that we have named after tie“ 

Turbut are white on the under Side, but the upper Sick 
of them is of a darkiſh grey Colour, the better to r. 
ſemble the Colour of the Mud in which they conce i!!“ 
themſelves. You readily, I don't doubt, perceive the Þ* 
Reaſon why Nature, which to all other Fiſhes has given“ 
an Eye on each Side, has in theſe placed both the Eyes on } 
_. Chevalier. The Reaſon is plain; for as they ſwim but 
very little, and that always with their white Side down- Þ 
wards, the oppoſite Side muſt be the moſt convenient Si-. 
tuation for both their Eyes. : 
| | Prior. Here are ſeveral ſorts of Thorn | 

The Thorn- backs, which are all more or leſs ſtudded Þ 
back, with little ſharp- pointed Bones, The | 
Rata, moſt eiteemed of them are thoſe that | 
| have ſharp Prickles flicking up in the 
middle of their Backs on a fort of very hard Buttons; 
whence they are properly termed 'Thornbacks. Hard | 


® Fleſus Belli. Vid. Raii Syngp. Method. Piſcium, p. 32. 
+ Vid. Geſner, de Aquatil, p. 666, Edit. Fraucef. 1620, 
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y theſe you ſee a Cramp-Fiſh, and 

E Fork-Fiſh, both which many People The Cramp- 
[Siftake for a ſort of Thornbacks. The Fit, 

{ ramp-Fiſh 1s endued with a very re- Torpedos. 
Harkable Quality, which is, that it be- 

Jumbs all on a ſudden whatever Fiſh it attacks, and the 
"Arm of the Fiſherman that takes told of it; by which 
means it both makes it's Eſcape, and ſe- 

"ures it's Prey. The Puffin or Fork-Fiſh r N or 
b armed with a ſtrong ſharp Sting: Both pp..." 

the one and the other of theſe Fiſhes Vid. L' Emer;, 
are good Eating, notwithſtanding the ill 


Name that the Prejudice of ſome People has faſtened on 
them. 


The Thornback, like the Whale, the Sea-Dog, the 
| Porpoiſe or Sea-Hog, the Dolphin and ſome others, is 
Vviviparous; that is, does not lay Eggs or Spawn, but 


brings forth one or two young ones, which the Mother 


1 2 - . A 
a — — — 2 > * 
— pad re ene r—_ ITT" * = 


S * 4 
— RAY OE 


ſuckles and nurſes with great Care. 


'F Next to the different Species of Thornbacks, we are 
preſented with ſeveral Kinds of Sea-Eels, the chief of 


Which are the Mourene *, which has 
but two Holes beneath it's Gills ; the 


| Lamprey, which has fourteen, as alſo 


the River- Lamprey or Lampern ; the 


Sea-Serpent, which has a very rich Taſte ; 


the Ophidion or Sea-Eel-Powt ; the Con- 
ger with it's two Fins reſembling the Sea- 
Serpent, and the freſh Water-Eel ; and the 
: Needle-Fiſh, Amidſt that vaſt Variety 
of other Fiſhes that do more or leſs par- 
take of the Nature of the Eel, we will 
content ourſelves with taking Notice 
only of the Quaviver or Sea-Dragon. 
The Fleſh of this Animal is much ad- 


M.. Ray, in the critical Remarks of bis Nomenclator, ſays, that 


The Mourene, 
Nur ena. 


The Lamprey. 
Lampetra. 


The Sea- Serpent. 
JSerpens marinus, 


The Sea-Ecle 
Powr. 


Opbidion, 


The Conger. 
Congrus, 


| the Lamprey bas been by Miſtake called Murzna ; whereas the Mu- 
na 15 a guite different Fiſh, common in the Mediterranean Sea, and 
| Called at this Day Mourene. Yet Rondeletius (adds Mr, Ray) 207100 


| bave it 


to be the Muræna fluviatilis of Athenæus; borvewer it muſt b 


| 79 means be called ſimply Muræna without the diſtinguiſhing Epitbet of 


Fluyiatilis, | 


mired, 
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of his Judgment in ſetting off the vaſt Variety of theſe 


TLoligo. 
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The Needle- mired. It has upon it's Back pon 
_ Bones, the Prick of which is very 
; rous, even after it is dead, and m 

; times ſeverely puniſhes the heedleſs ( 

The Quaviver, for his Careleſſneſs; but after it has be 
or Sea- ragon. a little while on the Fire, it loſes WE 
Draco marinus, Venom which makes the Wound to fe 
alk2zᷓ nd ſo hard to heal. | 
Chevalier.” Sure the Deſign of this Feaſt was to oi 
tertain the Gueſts with the odd Shapes of the Fil Wl 
as well as the great Number of Diſhes ; for here u 


wry of the ſtrangeſt made Creatures that ever 1 
S 5 a = : 


| | Prior. This here, which is formed like 
The Sun-Fiſh, a Globe, it's Head and Body being alf 


; gere to ſe 
f ſcape. 


Had the 


inment, d 
She Fiſhes t! 
4 D aſſed Over 
vs, ( though 
= wont to 
he Graſs 
ind there 


or would 


which is v 
Is not of th 
Bea, and cc 
Piſh when 
he ſame v 


þ Luda, but One Lump of Fleſh, 18 called the 4 a 
Rai Synop. | Sun-F iſh, There Are ſeveral Sorts of « 


Method, them, one of which has no Tail, u 

Piſcium, p. 51. would be one entire round Maſs, but for! 
two little Fins which ſerve it by way of 

Oars. The Painter could not have given a better Proof 


Creatures to the belt Advantage, than by placing next to 
the Eels theſe lumpiſn, clumſy Fiſhes, and then the 

Cuttle-Fiſh, the Calamary and the Pour- 
The Cuttle= contrel, which are divided into ſo many 
Fiſh, Parts or Members. The Cuttle-Fiſh and 


Nee the Calamary have, beſides ſeveral Claws, 


| 
S, 
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% 
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5 
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8977 
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two long Trunks, which ſerve them to! 
The Calamary, lay hold of their Prey at a Diſtance, Þ 
The Pourcontrel or Polypus has, beſides Þ 
W it's eight Claws, an Excreſcence that riſes Þ 
3 up on it's Back in the Form of a Pipe, 
Poly ui. which he inclines to the right or left 

Side, to ſteer him as he ſwims along. 


The Cuttle-Fiſh, the Calamary, and the Polypus, have 


all three a Magazine of Ink, or Bladder full of a black 
Liquor, which proves of great Service to them when in 
Danger of being caught; for either through Fear or na- 
tural Inſtinct, they ſhed this black Liquor, or diſcolour 
the Water all around them; fo that whilſt the Enemy 11 
groping in the Dark for his Prey, and is at a 90 
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W + ore to ſeek for it, it gives him the ſlip, and makes it's 
6 4 1 the Painter, inſtead of repreſenting a coſtly Enter- 
inment, diſplay'd a Fiſk-Market with the greateſt Part of 
oe Fiſhes that are there expoſed to Sale, he would not have 
aſſed over the Scare; which, as they tell IRE 
I 18, (though perha without Foundation) | The Scare, 

Js wont to come aſhore, and browze upon ta * 
Ine Graſs that grows on the Sea- Coaſt, __ 
nd there chew the Cud at it's Leiſure: The Nallet. 
Nor would he have forgot the Mullet, agil. 
„ hich is very like the River-Chub, if it | 
not of the ſame Species, though it thrives better in the 
Sea, and comes to be of a larger Size. The Spawn of this 
Piſh when dried is much ſet by in ſome Countries; it is 
he ſame with Botarg, and is eaten with 
il and Juice of Lemon. To the Num- Þotargo- 
5 er of choice F iſhes we might alſo add the The Surmullet 
Purmullet, which ſeldom grows to be ne. p 
Sheavier than two Pounds; the beſt ſort of 
theſe are thoſe that have two Whiſkers: The Gilt-head. 
the Gilt-Head or Sea-Bream, of which Avrata. 
there are ſeveral Kinds; it is reckoned a 
choice Fiſh, and is about a Foot and half {op 8 
long: the Piper, the Ox-Eye, the Pilchard, . FR 

or little Herring, and all the different ſorts Ajuar. 516. 
of Anchovies, which (when they have 
taken off their Heads, and gutted them) The Ox-Eye. 
they put in Pickle. | —_— | 
There are beſides theſe already men- The Pilchard. 
fe tioned, a vaſt Multitude of Fiſhes that Mana, Hale- 
"ct differ both in Shape and Taſte ; ſome of dla. 


riſes . a 
which make their conſtant Abode on our 
"6 Coaſts, ſome make us a Viſit at certain ;- pc 


Seaſons of the Year, and others come as | 
Chance directs them; for God's Gifts are without Num- 
ber in the Sea as well as on the Land. | 

Whatever Pains both ancient and modern Authors“ 


* Ariftotle, Pliny, Ælian, Otpian, Rendelet, Geſner, Belbn, Al- 
olour drmandus, onflon, Satvian, Millugbby, Ruiſch, Scheuchzer, Benanni, 
my is Lemmeri, alliſneri. | 


Lols I VOL. III. H : 
here | 


hare 


—— —— — —— — ＋ — 


as ſo many Claſſes, may be ranged thoſe Shell-Fiſh tin 


_ Particulars exhibited in this Piece are pretty familiar t | 
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have taken to'diſtinguiſh the ſeveral Genus's and Spez 
of Fiſhes, by particular Marks and Deſcriptions; it 
ſcarce a Day paſſes that does not convince us, how ſe, 
and defective all their Syſtems of this kind are, by di? 


vering to our Fiſhermen ſome new Sorts before unknom 


and which puzzle our moſt {kilful' Nataraliſts, who n! 
often at a Loſs under what Claſs to range them, or vH? 
Name to give them. n 5 
Chevalier. This is however Aa very agreeable kinda? 
Perplexity, and an Argument that we are ſo exceedig = 
rich, as not to know an End of our Store. ö 
Prior. Let us paſs on next to another Profuſion d 
Riches that the Sea pours in upon us, every time it in 
creaſes and floods our Coaſts, in thoſe vaſt Quantities of 


Lobſters, Oiſters, and all ſorts of Shell- Fiſh, that i j 


brings up along with it; whence, after having fatten? 
them, either with it's own Subſtance, or ſuch nutritieÞ* 
Particles of Earth and Air as are contained in it, it ret 
by a gentle Decreaſe, and gives Man acceſs to this Pr.], 
Hon of Dainties, inviting him to come and gather it's EE 
vours, which it has ſo liberally ſcattered upon the Shot, 
or left upon the Rocks. Thus does the Sea, like de 
Finger of Midas, make rich where - ever it touches, pr. 
ducing on the barren Shores a Crop of greater Valuev? 
the Owner, than the moſt fertile Paſtures or arabe? 
Land. Py We | 

II⸗s it poſſible, my dear Chevalier, u 
Picture XIV. help being charmed with that ſurprizig , 
Shell-Fiſh. Variety of Figures, and that Richneſs a, 

| Colours diſplayed in this Picture of Shell 

Fiſh ? The Painter has not attempted here to give us l 
the Sea-Reptiles, for they are without Number *; nor e 
every individual Species that belongs to any one Genu; 
for they vary in ſo many Particulars of Shape and Colon, by 
that the Taſk would be impoſſible ; but he has been 1 
the Pains to collect all the principal Kinds under which 
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of another; for it is the Way of this Fiſh 
to take Poſſeſſion of the firſt Shell it finds 


| > you, ſeeing they are taken from that valuable Collection of 
zhells that you have ſo often ſurveyed. 
C bevalier. I trace the Originals in the 


Fiſhes of the 


cCopies, with a great deal of Pleaſure. Lobſter-Rind. 
There is the Lobſter, the Prawn, the The Lobſter. 
= Shrimp, the Sea-ſpider, and ſeveral ſorts Aſtacus, 
of Crabs ; but here is one I don't remem- 
ber, that which thruſts it's Claw out of a The Prawn, 
very beautiful Shell, in which it lies in- fla. 
T trenche s. The Shrimp. 
23 1 Prior. This is a very particular kind of Salla. my 
Crab, which, though Nature“ has pro- 
vided it with a Shell, and given it Claws ond 2 Crab- 
2 to defend and ſubſiſt itſelf in an honeſt mw 
way, yet always lives in a Houſe not it's The Crab, 
Z own, and owes it's Security to the Labour Cancer. 


The Soldier- 
Crab or Hermit. 


empty. Sometimes ſeveral Antagoniſts cus, 
will contend for the ſame Habitation, in 


which Caſe, he that has the ſtrongeſt Pincers carries the 


{ Day. Here he takes up his Lodging for ſome time, and 


when he is grown too big for his Houſe, he quits it, and 
goes from Shell to Shell till he has found one of a con- 
venient Size, where he ſtays till he is tired of it, or grown 
too big for it, and then he removes again. This 1s the 
Account that Naturaliſts give us of this Fiſh, though 
there is great Reaſon to ſuſpect that the Character they 


! give of it, as a lazy Animal, that lives by the Benefit of 


another's Labour, is founded on a Miſtake ; for Nature 


3 knows no ſuch Principle as Idleneſs, nor ever acts without 


Reaſon or wiſe Deſign. The Truth of the Matter is this : 


. The Body of that Fiſh, which is called in French, le pauwre 


Homme, or L' Hermite, is flabby, and covered with a thin 


A Shell, inſufficient for it's Security, which obliges it to ſeek 


2 Shelter in ſome one of thoſe empty Shells, which are of 
no Uſe but ta ſuch a Tenant. This Precaution of the Her- 
mit is not unlike that of the little Crab, which being 
ſenſible of the Weakneſs of his Shell, begs Houſe- room of 


W Crufta tectus, Chelas habens, quæ ad Vitam tuendam ſatis 
0 


fy © 
M poltent, alienas Domos quærat, &c. Rondelet. de Pijcibus, Lib. 7. 
12. | 


H 2 the 
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the Muſcle, which, having room to ſpare, kindly adm 


I's 


his Gueſt, and they live very neighbourly together. rs Foo 
Chevalier, In the ſecond Rank I fee th; | over, te 
1 Painter has given us all the different Teeth. 
Ecbin marins Kinds of Sea-Urchins, ſome of them . Sight. 
vered all over with Prickles, others hay. | Animal 
ing only a bare thin Shell. One woulz | Inſtrum 
take theſe for ſo many Buttons inſtead of Fiſhes ; for thy | viſion; 
have nothing of the Shape of an Animal, Pray can a, Cifing 
diſcern in theſe any of thoſe Members that other Animal; Trunks 
make uſe of in the different Functions of Life? means 
Prior. The Mouth is placed on the Under-ſide, and diſcovre 
touches the Ground; it is fortified with five Teeth, which the Ste 
meet at their Extremities in a Point, that they may al! be unc 
work together: The Stomach and the Bowels fill the In. | it's Bac 
fide of the Shell, which has ſeveral Holes in it to give | Aga 
free Liberty to the Action of thoſe Ligaments that are to | which 
move the Prickles, which ſerve them both for Clothes F ma) f 
and defenſive Weapons. The outward Extremity of every F 2 qui 
Prickle is ſharp- pointed, the other End next to the Shell fixed t 
is hollowed by way of Socket, that it may the more ea. | of ſo e 
ly ſlide on a little Tubercle which is jointed in it. You | Coaſts 
ſee ſeveral of theſe Tubercles on moſt of thoſe Shells that | them 
Have no Prickles on them; on the upper part of them iss ſound 
the Aperture, where the Inteſtines end: But what is moſt bool h 
remarkable in ſeveral Sea. Urchins, is a fort of Briſtles within 
which they thruſt out, or draw in, at Pleaſure; they are . 
like ſo many ſmall Tubes or Reeds, and with theſe they mem 
ſeparate the Juices which they ſuck through them from them, 
thoſe that are leſs nutritive or proper for them. dizes; 
The Painter could not have given a more agreeable Femal 
Repreſentation of that Contraſt, and beautiful Variety that mall 
appear in the Works of the Creation, than Holm 
The Star Fiſhes, by placing the Star-Fiſhes next to the Sea- the Sc: 
| Urchins; for whereas the latter are almoſt it 1n 
round, the former ſtretch out five long Arms or Claws, Fares 
making five Angles, and ending in ſo many Points; ſome | 5 _— 
of them have more than five, which branch out in a great | v. b 
Number of little Diviſions. The Star-Fiſh moves in all | ray 
Directions indifferently, ſometimes creeping, ſometimes ng 
ſwimming; it has ſeveral little 'Trunks of a fleſhy Sub- b 1 
ſtance, that it darts into the Mud, through which it ſucks i rot 
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fixed their Abode. Theſe little Animals, 
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N 5 is Food; and beſides theſe Conveniencies, it has more- 
over, towards the Centre of it's Body, a Mouth armed with 
| ” Teeth. As theſe Creatures do Not enjoy the Benefit of 
"" Sight, for the diſcerning their Prey in common with other 


Animals, Nature has therefore provided them with more 


Inſtruments for feeling, ſucking, and devouring their Pro- 
* viſion; for when they have not an Opportunity of excer- 


ciſing their Grinders, they can go to work with their 


Trunks in the Mad and among the Weeds, and by that 


means pick up a tolerable Meal. It has not yet been 
diſcovered how the Office of Digeſtion is performed in 
the Star-Fiſh, or how it voids it's Excrements, unleſs it 
be under a ſort of little round Stone which is found upon 
it's Back, and ſeems faſtened to it with Ligaments, 

Againſt the Sea-Stars, or Star-Filhes, 
which go backwards and forwards, we The Se- 
may ſet the Sea-Muſhrooms, which ne- 2 we 
ver quit the Place where they have once 
of ſo extraordinary a Nature, are very often found on the 
Coafts of Normandy; ſome of them are green, ſome of 
them are red, and ſome of other Colours. They are 


ſound ſticking on the Declivity of Rocks, where they 
look like Muſhrooms, when they are ſhut and collected 


within themſelves; and like the Anemone, when they 
open or diſplay all their Trunks. There is no forcing 
them to open againſt their Will, though, upon preſſing 
them, they will eje& ſeveral young ones of different 
Sizes; Which ſeems to prove, that they are both Male and 
Female, that they are moreover viviparous, and like the 
ſmall Worm, that raiſes the ſcarlet Puſtle in a ſort of 
Holm-Oak, or the Orange-Tree-Bug. You may looſen 
the Sea-Muſhroom from it's Hold, carry it away, and keep 
it in Water, where it will faſten itſelf again to the firlt 
convenient Place it finds. When it has a mind to open, 


I it raiſes itſelf, and thruſts out two white Pellicles, ſtriped 


and bloated like two Bladders, round which appear a vaſt 
Variety of Points or Trunks, of different Sizes and Co- 
lours, which has given Occaſion to ſome Naturaliſts to 
call it the Sea-Anemone; This Opening, not unlike the 
blowing of a Flower, has inclined others to look upon 
t as a fort of Plant, or elſe as partaking both of the ani- 

3 mal 


mal and vegetable Nature: But as it is certain that a 


mounting in it up to the Surface of the Water in calm 


Puffizio di remi. Quando vuole immergerſi, ammiana la vela, fi fl. 
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theſe little Points or Studs are not Leaves, but a ſort gf 
Snouts or Trunks, through which this Animal ſucks in 
it's Nouriſhment, juſt as the Sea-Urchin or Star-Fiſh de 
through their fine Reeds or Prickles, we cannot deny it 
Place in the Rank of Animals, eſpecially after ſo remark. 
able a Circumſtance (confirmed by ocular Teſtimony) 2 
that of three or four young ones iſſuing from the Parent, 
upon ſqueezing it, after having nurſed them till they were 
in a Condition to ſubſiſt of themſelves. 

From the anatomical Deicription I have given you of 
theſe Sea- Animals, however ſhort and imperfect, you may 
at leait diſcern a Specimen of that inexpreſſible Contrivance 
that appears in the Works of the Creation, and of thoſe 
various Methods, which God has employed, for the Suy. 
port of different Animals. If you pleaſe, we will noy 
paſs on to the next. - 1 
Chevalier, In the fourth and fifth 
Fiſhes having but Ranks, J obſerve, are thoſe Shells that 


» " 


one Shell. conſiſt but of one entire Piece, among 
which, in my Mind, the Sailor claims the 

The Sailor. firit Place. I am always delighted with | 

Nautilus, the Figure of that little natural Boat, the 


Stern of which riſes ſo gracefully in the 

Water; which is ſo firm, and at the ſame time ſo light, 
and beautified with ſuch ftrong and lively Colours. 

Prior. You-very properly call it a Boat, fince the little 

Fiſh that inhabits it, makes uſe of it in that Capacity, 


Weather. He unfurls “ a Membrane to. the Wind, 
which ſerves him inſtead of a Sail, and extends two 
Arms, with which, like two Oars, he rows his little 
Bark along; when he has a mind to dive, he ſtrikes 
ſail, collects himſelf within his Shell, and filling the re 


at 


* Coftui da fatti naviga, alzando e diſtendendo una membrara, che 
gli ſerve di vela, ed allongando due Brachia batte aqua, e gli fanno 
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tira in fe ſteſſo, s'impie dacqua, e ſenza timore di naufragio va al 
fondo, rifalends al ſua libera voglia, laonde — ſenza avere appreſo | 
Parte del Navigare, egli e nochiero & nave di fe ſteſſo, ne in qualſ-f 
voglia parte che ſoffi il, vento, di nulla teme: ne timone e Efarte fue! 
di te ſteſſo ricerca. Vulliſreri ſaggio d biſter. nat. 
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maining Room with Water, without any Apprehenſions 
Jof drowning, ſinks to the Bottom. The Fiſh, by con- 
®traQting itſelf, leaves a vacant Space in his Boat, into which 
the Water finds Admittance through a little Aperture, con- 
trived in the different inner Chambers, which it removes 
out from Year to Year, as it inlarges it's Boat in Propor- 
tion to the Increaſe of it's Body. The Water being thus 
received into the Boat, does, by it's additional Gravity, 
| 7 cauſe it to ſubſide to the Bottom: On the other hand, 
when the Fiſh has an Inclination to aſcend to the Top, it 
is very likely that he dilates himſelf, extending the Ex- 
tremities of his Body into thoſe little Chambers or Cells, 
thereby forcing the Water in them out of the Top of the 
Boat; by means of which Evacuation, it becoming ſpeci- 
fically lighter than the Water, mult neceſſarily aſcend. 
Thus it ſteers it's Courſe, without Chart or Compaſs, ſelt- 
taught in the Art of Navigation, and is at once both Pi- 
lot and Veſſel. From whatever Quarter the Wind blows, 
it is all alike to our little Sailor, who is never under any 
Apprehenſion of Danger, nor ever deſtitute of Rudder or 
|| — Oars, Cordage or Pump, having all proper Utenſils of 
1 Navigation within itſelf. 1 
Chevalier. Of a quite contrary Nature to the Suilor is 


"OF! 


FP us 1 n 


fourth Rank; for as the firſt is perpetually travelling from 
Place to Place, the latter remain all their 5 

| Lives attached to one and the ſame Place, Limpets. Patelæ 
|| as your Limpets of every Species, and the or Lepades. 

1 Sea-Ear. But how they can live without ne Sea-E 

[| ſeeking out for Proviſion, I cannot con- * neg 

lj ceive, unleſs it be that their Prey comes 1 

ö to them of it's own accord. x1 | 

it Prior. I am apt to think that this is the Caſe, and that 
| thoſe Holes which are pinked along the Brims of the 


o 


5 vea-Ear, are deſigned as ſo many Traps wherein to 


_—JI| Catch every now and then ſome of thoſe little Worms, 
Tap, 1 ſwarm at the Bottom of the Sea in ſuch great Abun- 
! ance, | 


| Chevalier. The Painter has not been Univalves, or ſia- 
able in the fifth Line to diſpoſe of a great Be 2 1 
Number of your ſingle Shells, twiſted in N, 3 
the F Eh Tiurbinatæ. 

e Form of a Screw, and widening their 
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Wreaths from the Apex downwards; but I find thy 


The Heimet- 
Shell. Ecbina: 
CoRVeXUT, 


The Triton's 
Trumpet. Buc- 
(ira, 


The Whirl. 
Turbo. 


The Porcellain 
or Venus-Shell, 
Concha Vereris, 
There 1s certain 
bivalve Stell alſo 
that goes by thra 

Name. | 


The Purple-Fiſh. 


Purpura, Mu- 
rer. L' Emeri, 
ond the Obſerua- 
f cns of Father 


LLlamier. 


folded Tunicle 


out of that puzzling Variety which 
there is of them, he has culled on 
ſuch as are moſt remarkable, as th 
Helmet - Shell, the Triton's Trumpet, 
the great and ſmall Whirl. He hu 
ranged alſo along with them thoſe 
Shells that are round and ſmooth with- 
out, which do not ſeem to wind like the 
others. Their beautiful Make, and rich 
Colours, have gained them the Name 
of the Goddeſs of Beauty, or Yu 


Shells; unleſs we had rather trace the 


Original of this Name from a Fiction 
of the Poets, who give out, that as this 
Goddeſs ſprung from the Ocean, ſo ſhe 


choſe a Shell of this Figure for the Sea- 


Chariot. 

Prior, Here are ſome other Shell-Fiſh 
ſtill more worthy our Regard, notwith- 
ſtanding their rugged and briſtly Aſpect; 
they are thoſe from which the Ancients 
borrowed their purple Colour; which 
was in all likelihood a white Liquor that 
this little Fiſh keeps in a ſort of Bag or 
which it carries on it's Back, and which 


it ſheds immediately as ſoon as you offer to take it from 
tne Rock on which it crawls, and is loft if not catched 
with a great deal of Care. It dyes Wool of a very deep 
Red mixed with Purple, and never changes either by the 
Air or in the Waſhing ;. but the Quantity of this Liquor 
in each of theſe Fiſhes is ſo very ſmall, that an exceeding 
great Number of them will be only ſufficient to dye one 
Piece of Stuff; which was the Reaſon of the Purple's 
being ſet at ſo high a Value among the Ancients ; though 
the Cochineal of America, and the Kermes-Cods or Puſtles 
of which they make Scarlet, are incomparably better and 
more laſting, | 
| Chevalier. The following Lines of the 
Fiſhes Anf two Picture are full more entertaining than the 
Shells, Bival» foregoing 3 they preſent us with all the 
UE, different ſorts of Shell-Fiſn that confiſt of 
two 


Bivalves, or 
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: two Pieces, or open with two. folding 
Doors. In the firſt Place you have the 


| © large Oiſters, and the green Oiſters. 


What Pity it is that we have not the 
Originals here inſtead of their Pictures! 
Jo theſe ſucceed the Muſcies and Lim- 
pins, which are not leſs eſteemed than 


2 the former; and they are very judiciouſſy 


3 placed here to ſet off the Largeneſs of 
the Sea-Wings that come next, which 
are again ſucceeded by Scollops and 
Cockles: Theſe are generally the De- 
c̃orations of the Collars of ſuch Pilgrims 


as belong to the Order of St. Michael and 


of Shells that follows theſe, I am not a little pleaſed with. 


Amidſt that Heap 


James in Galicia. 


Limpins. 


153 
Orſterss Oftr * 2” 
Muſcles, Muſe 


culi. 


Telli- 
næ, Mytili. 

The Sea-Wings 
Pinna, - 


The Scollop. 
FPeften;  - 


The Cockle. 


Pectunculus. 


the regular Shape of thoſe that reſemble a Heart. This 
here that wears the Figure of a Hammer is reckoned a. 
great Rarity ;. that other which you ſee opens like the 
Sheath of a Knife, and is called the Cutler, is more com- 


mon. But of all the Shell-Fiſh there is 
none that commands our Admiration 
more than the Naker or Mother of 
Pearl. But pray what was the Deſign 
of the Painter in repreſenting a Collec- 


tion of Pearls of different Sizes at the 


Bottom of the Naker's Shell? Is it not 
in the Body of. the Fiſh that they are 
found ? 

Prior, They. are indeed ſometimes 
found in the Bodies of Oiſters, Nakers, 
and Scollops, but moſt com monly at the 


* Bottom. of the Mother of Pearl; and 


when plucked from the Shell, leave a 


The Cutler, . 
Razor or 
Sheath- Fiſk, 
Selen, Digitus, 


The Pearl. 
Margarita, 
Uno. | 


The Naker or 
Mother of 
Pearl. 

Concba mar- 


garitifera. 


Mark behind. Thoſe which grow in the Body of the- 
Animal ſeem. to be nothiug elſe but a kind of Gravel- 
Stone, whereas thoſe which grow to the Bottom of the 
Shell are probably. a ſort of Warts or little Excreſcences: 
formed at firſt by a Defluxion or running over of that fine 

Juice with which the Fiſh firſt forms, and afterwards 
from time to time inlarges it's Shell; and as this extra- 
| vaſated Liquor continues to diſtil down on theſe little 
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Globules, covering them with a new Coat or Layer g 
Matter, the Pearl grows proportionably bigger. Heng: 
proceeds that Difference betwixt the large Pearls and thoſ 
little ones, which are ſo improperly called Pearl-Grain or 
Pearl- Seed. Both the larger and the leſſer ſort receiye 
either a regular Form, as that of a little Pear, an Olive, 
or a Globe, or elſe an irregutar and angular one, 2c. 
cording as the firſt little congealed Drop, which ſerve; 
for the Kernel or Centre of the ſucceeding Layer 
or Tunicles, was of a regular or an irregular Fj. 
8 4 

We have indeed juſt Reaſon to be 
The Wonders charmed with the Luſtre and Beauty of 
diſplayed in theſe little ſhining Subſtances, though 
apparently they are nothing but a Dif- 
, charge of an excrementitious Matter 
from the Body that produces them. But I cannot help 
admiring ſtill more that delightful Mixture of red, blue, 
and green Colours, that ſo beautifully ſtain the Silver 
Ground of the Naker's Shell; though moſt amazing of 
all is that wiſe Defign and Contrivance which appears not 
only in the Shell of this Fiſh, but even in that of the 
common Oiſter and Muſcle. The greateſt part of theſe 


little tender Animals are of the viviparous Kind, and ere 


ſpawned with the Shell about them, which Covering 
Nature has provided for their Security and Defence 
againſt the Afſaults of other Fiſhes; ſhe has alſo made 
them to abound with a ſort of Slime or viſcous Juice 
which they emit from their Bodies to the Extremities of 
their Shelis; where it hardens into a Subſtance of the very 
{ame Nature, and by that means inlarges their Habita- 
tions proportionably to the Growth of their Bodies. 
Hence come thoſe curve Lines, that we diſcern in the 
Shells of theſe Fiſhes, one without another, and which 
may ſerve as a Regiſter, to ſhew the Number of their 
Years, and the different Stages of their Growth. There 
15 alſo a ſurprizing deal of Workmanſhip in the Forma: 
tion of that Hinge which joins the upper and lower Shell 
of a Muſcle, as alſo in the curious and wonderful Move- 
ments of thoſe little muſcular Fibres and Ligaments with 
which it is faſtened to them. When it has a mind to 


ſhut itſelf cloſe-up within it's vaulted Cel), it difcharges 3 
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certain Liquor into thoſe Muſcles, which cauſes them to 
dilate and ſwell, and conſequently ſhortens their Length, 
” and brings both the Shells, to which their Extremities are 
* faſtened, cloſer together. On the other hand, when it 
is diſpoſed to pop it's Doors, at the Return of a new 


all of ſome kindly Shower of Rain, it 
withdraws that Liquor from them, thereby relaxing, and 
giving them a greater Length. But theſe are only pro- 
bable ConjeQures ; for it is impoſſible for us to determine 


any thing certain of what is concealed from our Obſer- 


vation at the Bottom of the Sea: However, what we do 


fee is ſufficient to excite our Wonder and Aftoniſhment 


at the indefatigable Pains and Induſtry whereby Nature 


preſerves and provides for the meaneſt Creatures, and 
our Gratitude to the great Author of Nature for thoſe 


innumerable Benefits which he ſo liberally beſtows upon 


us. 8 | 
Your Eyes, my dear Chevalicr, ſeem very attentively 


fixed on this PiQture; but believe me, it is high time to 


take our Leave of it; for ſhould we enter into a particular 
Account of all thefe Tortoiſes, the Fleſh and Spawn cf 
which are reckoned fo nouriſhing; the S=a-Acorn:, 
which are held to be not inferior to them; theſe ſtony 
Tubes, which ſerve to lodge ſo many Worms; and eſpe- 
cially were we to give a Detail of all thoſe Sea-Inſects 
with which the Painter has decorated the Borders of this- 


we ſhould get to the End of them: Let Picture XV. 
us therefore beſtow a Minute on the Sea- Scar lants. 
lants repreſented here in this next Piece. 


They are divided into three Claſſes, the ſoft, the half 


ſtony, and the ſtony Plants. 

The ſoft Sea-Plants are the Orewood, or Graſs-Wrack, 
Sponges, Moſſes, Sea-Muſhrooms, and 
ſome others. The Orewood, which grows The Orew pod. 
with long Leaves like Laces, and the 44. 
dea-belt *, which is another kind of Ore- 
wood, the Leaves of which are ſcolloped like the 
Foliage of the Oak, are both very good to lay upon 


* The Sea-belt is called in Latin Fucus, There are ſeveral ſorts of 


this Plant. See Dale's Jantiquities of Harwich, Sc. Tbe Appendix 93 
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Land to fertilize and improve the Soil; the Aſhes of then! 
are alſo good to make Glaſs of, as well as thoſe of th. Þ © 
Kalt or Salt-wort, by reaſon of the Salts with which thy Þ- 
abound. | 18 
Every body knows the Uſe of Sponge, 
The Sponge. which are valued according to their Pine. 
— "neſs. Theſe two Sea-Plants are almol 
| the only ones that are of any material Þ 
Uſe to us. The others ſerve to adorn the Cabinets f 
the Curious, and are ſometimes made uſe of in Phar. 
Macy. 
| The half-ftony Plants or Lithophite, 
Half-ftony are thoſe which partake of the Flexibility 
Plants or Li- of Wood even after they are taken ou 
thophites, of the Water, but by. pounding are re. 
duced to Powder like Chalk. 'There are 
aumberleſs Kinds of the Lithophites; ſome of them re- 
ſemble a leafleſs Shrub, others wear the Form of a Net, 
{ſometimes with it's Marfhes quite open, ſometimes cloſed 
up or gathered. The internal Subſtance of the Branches 
partakes of the Nature of Horn, and when burnt in the 
Fire ſmells like it: The Bark is of a ftony Nature, and 
contains a great deal of Salt. 
The Plants that are entirely flony are the Coral and 
the Madrepore ; the latter has no Bark, but the former 
has. hs HI 
The Madrepore conſiſts of ſeveral Sorts; 
The Madrezo:e. ſometimes it is like a flat Plate more or 
Madiepera. leſs thick, of a white ſtony Subſtance, 
pinked with a vaſt Number of Holes or 
Pores in the Nature of Gutter-work, ſometimes reſem- 
bling Waves, Stars, Leaves, or other Figures; though 
moſt commonly it wears the Form of a little Tree with 
it's Branches. ſtudded with ſeveral little Holes. ? 
The Subſtance of the Coral. within 13 
The Coral, always of a ſtony, ſolid, and very hard 
Ceralium. Nature, even when it is in the Water, 
except the Extremities of the Branches, 


which are ſomewhat limber and flexible, and theſe two | 
grow hard and petrify. in the Air. The Bark or Rind of 
the Coral has in it a Mixture of Tartar and Glue; it 5 
a little rough and jagged, but will take a very fine _ 
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There is alſo a white Coral; but as to that which is 
E called black Coral, it is a Sea-Plant, of a different Na- 
ture. The Coral, which the Europeans make little uſe 


of, is highly eſteemed in Iſa, more eſpecially in Arabia, 


3 where, beſides a vaſt Number of Toys that they make of 


it, as Spoons, Heads of Canes, Hafts for Knives, Sword- 
Hilts, Necklaces, and the like, the principal Uſe they 
put it to is the making Chaplets of Beads; the Mabo- 
metans of Arabia Felix regulating the Number of their 
Prayers by that of their Beads; and moreover they ſcarce 
ever bury any of their Dead, without having firſt encircled 
the Neck with one of theſe Chaplets. 
On the Sides of the young Branches of 
Coral are found little Tumours or Ex- Coral Flowers, 
ereſcences pinked in the Form of Stars. 
and which, at their firſt being taken out of the Water, 
are replete with a ſort of Milk. From within theſe 


Stars, the Count De Marfilles aſſures us he has diſcovered 


Flowers ſhooting out, but which withdrew again into 


them, upon the Corals being expoſed any, time to the 


open Air. Many learned Men have been of Opinion, 
that the ſtony Sea-Plants confiſted of nothing elſe but 
petrified Layers or Coats of Salt and Tartar, folding one 
over another as Chance would have it; and as Coral al- 
ways grows with it's Head downwards in little Caverns at 
the Bottom of the Sea, and on the Juttings out of Rocks, 
ſuch a Situation confirmed them in their Suſpicions, that 
theſe little Trees were nothing but petrified Subſtances, like 
thoſe which are found ſticking to the vaulted Roofs of 
certain Caves. £2 ; 

But ſince the Diſcovery of the Flowers of Coral, as 
alſo of ſome other Sea-Plants,, there is no room left to 
doubt of their regular Organization ;. and if Naturaliſts 
have not yet been able to diſcern the Seed of them, it is 


_ ewing to it's Minuteneſs, which renders it imperceptible. 


Chevalier. You juſt now obſerved to me, that the Coral 
always grows with the Head downwards ; conſequently, 


if it bears any Seed, it muſt, when come to Maturity, fall 


down to the Bottom of the Cavern ; how comes it to paſs 
then that this Plant never grows at the Bottom, where the 


Seed falls, but always on the Sides or Tops of the Clefts 


in Rocks, whither it cannot be carried? 
1 | | P r ice. 


— 


— —— — p 
— — 


r — 


Saen FA DI. . "3.2" PR. 


— 


= rr 
7 


1 


2 


I 


18 DIALOGUE XXII. 


Prior. The Objection indeed is urged very home; hy 
to this I reply, that the Grain or Seed of this Plant is 9 
very fine, that probably it is lighter than the Water; 
beſides, that milky Juice which envelops it, and is found 
at the Bottom of the Coral-Buds, being of an un&uoyy 
Nature, helps to buoy them up upon the Water, Thy 
Conſequence of which is, that thoſe Seeds which ſwim xt 
random on the Top of the Water, periſh and come tg 
nothing; whereas thoſe that meet with Chinks and Creek; 
of Recks in their Way for them to faſten to, unfold their 
Tunicles, and-flouriſh into a little Tree. The Reaſon of 
their growing downwards 1s this : As the * Air cauſe 
our Plants to grow upwards, by deſcending diredily 
through them from the Top to the Root ; the Water on 
the other hand cauſes the Coral to grow in a contrary 
Direction down from it's Vault, by aſcending through the 


Pores of this Plant up to the Root. Now from the Re- 


gularity of theſe Productions, from the Organization diſ- 
cernible in their Structure, from all the little Pores with 
which the Bark abounds, in order to give free Admittance 
to the Bitumen and other Juices of the Sea; from thoſe 
Tumours ſo J regularly ſtudded with little Holes in the 
Shapes of Stars to enfhrine the little Flowers of the ſame 
Figure ; from thoſe Veſſels replete with a milky Juice, 
which are found betwixt the Bark and the Body of the 
Plant, and which adminiſter to the Nouriſhment and 
Growth of the Plant; and laſtly, from that conſtant Uni- 
formity and Agreement in all the Particulars of Plants ef 
the ſame Species, we may fairly conclude, that the Bot- 
tom of the Sea is covered with Plants of a quite different 
Nature from ours; it has it's Foreſts and it's Meadows, 


wherein the Inhabitants of the Water find ſuch Food as 


is convenient for them; here they find a peaceful Retreat 
where they may conceal their Eggs, or ſecure themſelves 
from the "Tyranny and Perſecution of the Fiſhes : And 


though theſe Plants be not of immediate Uſe to us, yet 
our Benefit was the End both of their Creation and Fre- 
ſervation, fince they ſerve for the Nouriſhment, Retreat 


or Defence of ſuch Fiſhes, Tortoiſes, and Shell-Fiſh, 


* See Vol, I. ' ' . } 
4 This regular Diſpoſition of the Holes in the Figures of Stars 18 


wery diſcernible in the Tumours of the white Coral, = 
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| : as ſupply our Tables both with Plenty and Dain- 


ies. 
a Chevalier, I am fully perſuaded that all theſe Pro- 
ductions can never be the Effect of Chance, but are the 
Offspring of Contrivance and Forecaſt, though we re- 
ceive the Benefit without thinking of the Benefactor. The 
only Difficulty I cannot get over, is to conceive how ſo 
many Plants can be nouriſhed and grow without the Aſſiſt- 
ance of Earth; for all the Parts in this Picture, the 
Sea-Weed excepted, have inſtead of Roots nothing but a 
flat Bottom or Foot by which they ſtick to fome Stone, 
Shell, or Piece of Wood. | 5 

Prior. Plants are endued with no other Organs or Parts 
than are neceſſary to their Subſiſtence. As our Land-Plants 
were made to live on thoſe juices which permeate the 
Pores of the Earth, or fluctuate in the Atmoſphere, they 
are accordingly provided with Roots, Fibres, and capillary 
Veſſels, to attract the Water which is under Ground, and 
alſo with Branches and Leaves to imbibe the Moiſture that 
1s in the Air; Whereas the Sea-Plants, which find in the 
Waters a ſufficient Quantity of Salt, Oil, and ſuch Spirits 
as are neceſſary for their Vegetation, have no Occaſion for 
Roots to feed them with a Supply of Juices from under 


the Ground. In a word, whether we will allow them the 


Name of Plants or no, we muſt grant them to be regular 
Productions, which keep up the Continuation of their 
Species, and in which Chance has no more Share than it 
has in the Propagation of our Flowers and Fruits upon the 
Land; and though the Body of Water that covers them 
conceals from us the Manner of their Operation, the diffe- 
rent Steps of their Progreſs and Growth, and the parti- 
cular Uſes they are appointed for; yet Reaſon can ſo far 
penetrate into the Myſteries of Nature, as to diſcern in 
thoſe things that are in a great meaſure hidden from us, 
as well as in thoſe that are fully diſcovered to us, freſh 
Proofs of an infinite Wiſdom diſplaying itſelf in the Order 
and Oeconomy of the whole Univerſe, and making a liberal 
Proviſton for the Inhabitants of the Water as well as thoſe 
of the Land; and in ſhort, of a Providence that has ſo 
conſtituted and diſpoſed every Part of Nature, as to make. 
it moſt effectually conduce to the Benefit of Mankind. 
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duce of various Climes, are ſo many voluntary Labourers 
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The AIR. 


DIALOGUE XXII. 


— — — 


The PRIOR and CHEVALIE R. 


Very Step that T advance in the Kroy- 

ledge of Natural Hiſtory, ſeems an Ad- 
dition to my Fortune; and I begin to think myſelf in 
Reality, a Proprietor and King of all the Earth, ſince by 
the Aſſiſtance of Navigation, I can take Poſſeſhon of the 
Productions of every Country of the World. 

Prior. You are not of the ſame Opinion with thoſe 
who fancy they poſſeſs none of thoſe things, which they 
enjoy in Partnerſhip with others, and which they arc not 
ſole Maſters of: 'Your way of thinking is not only more 
generous, but more true than theirs ; for in order to be 
rich, it is not neceſſary to be ſurrounded with thoſe that 
are indigent and neceſſitous, nor does our Happineſs con- 
ſiſt in other People being miſerable. Several Brothers are 
content to enjoy a Lordſhip in common, that is ſufficient 
for the honourable Maintenance of them all ;. and in this 
Senſe you may truly be ſaid to. ſhare the Lordſhip of the 
whole Earth, ſeeing for you the Eaftern Spices exhiie 
their Sweets in the Port of Amfterdam; for you Coffee is 
imported at May/ei/lss, and Sugar and Robun. It is true, 
you muſt pay for the Share you have in theſe ; but dor't 
you alſo pay for the Labour of the Huſbandman that til! 
your Ground? The Merchants that ſail to the moſt di- 
fant Parts of the Earth, to fetch for you the various Pro- 
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I. ad Servants, and who have therefore juſt Claim to a 
© Reward for their Services; you can neither reap nor im- 
port the Fruits of foreign Countries of yourſelf, and 


J 
N 


therefore ought to recompenſe thoſe who take this Trouble 


off your Hands. 


The farther you advance in the Knowledge of your 


© Riches, the more you are convinced that all Nature is 
one Whole; the ſeveral Parts of which are mutually aid- 
ing and aſſiſting to each other, having been connected to- 
gether by infinite Wiſdom for our Uſe and Benefit; nay, 


ſo intimate a Relation and Dependence ſubſiſts between 
at Work, that not any of them 
could be annihilated without deſtroying the Whole, at 


| leaſt, without defeating the End for which it was created. 
For pany You looked upon the Sea, a little while 


ago, as a fortuitous Collection of Waters, that was rather 


Ja Hindrance and Diſadvantage to Mankind than other- 


| wiſe; whereas, ſhould the ſame Power that created the 
© Sea once dry it up again, we ſhould not only loſe that 
Tribute which we receive from the four Quarters of the 
World, that is to ſay, the principal Comforts of Life, 


but even Life itſelf, inaſmuch as it is to the Sea alone 
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Salts, which are the two fundamental Principles of Ve- 
; ns, and the grand Cauſe of the Earth's Fruitful- 
= nels. | | 5 


Chevalier. I remember, Sir, it was your Remark, 


that the Sea afforded the Water which was neceſſary to 
Evaporation, and that the Air performed the Office of 
2 Pump, in raiſing and diſtributing the Water for our Uſe, 
his is indeed an 
to every Part of Nature, though at the ſame time we 


| are ignorant of the Manner after which it is performed; 
for though we fee the Water aſcend and deſcend through 


eration that gives Life and Vigour 


the Regions of the Air, yet we do not fee the Air it- 


| 
ay 
5 


ſelf. Pray, Sir, is it poſſible to give me any Infight 
into the Nature and Mechaniſm of this Pump that we 


are ſo much obliged to ? 


Prior. This was my Defign. You know there are 


; in the Neighbourhood five Eccleſiaſticks who have form- 


ed themſelves into a little Society, and have admitted me 
a Member of it. We meet once in a Week to diſcuſs 
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162 DIALOGUE XIII. 


ſome Point of Eccleſiaſtical Hiſtory, and one of Naur 
Hiſtory: At our laſt Conference the Converſation turned 
on that Topick which is the preſent Subject of your Ci. 
rioſity. Here is the Diſcourſe which was then read j 
Company. 5 

Chevalier. 1 am impatient to peruſe it. 

Prior. Let us firſt read it all over ; only do you by the 
way mark with your Pencil thoſe Places which you d ot 
underſtand, or have any Objection to, and we will cor. 
ider them particularly afterwards. 

| The Chevalier reads. 


r „ 


. 


44 Discourss on the PROPERTIES 
of the Als. 


GINCE a thorough Acquaintance with the Nature | 


and internal Configuration of the Parts of thoſe 
Bodies we do fee is not attainable by us, much leſs 
ought we to flatter ourſelves that we ſhall - be able to 
comprehend the inward Structure of thoſe Bodies which 
we cannot fee ; ſuch is the Atmoſphere, or that Body of 
Air that ſurrounds us, and which we breathe ; for 
though we ſee the Clouds, the Lightning, the Rain, the 
Hail, and other Meteors that are formed therein, and 
act with greater Force and Power, yet all theſe Bodies are 
of a quite different Nature from the Air. 
which we perceive in a Camera obſcura, or darkened 


Chamber, into which only one of the Sun's Rays is ad- 


mitted, is nothing but a Collection of ſome Particles of 
Duſt floating about in the Air, which reflect the Light 


from their ſeveral Surfaces; whereas the Air itſelf is a | 
Subſtance of ſuch extreme Fineneſs and Tenuity, as ren- 


der it imperceptible to the Eye, though aſſiſted by the 


beſt Microſcopes ; but notwithſtanding it's Inviſibility, 


vet it ſufficiently diſcovers itſelf, by the Regularity of 


it's Effects, to be as complete an organized Body as any | 
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| The chief Properties of the Air are 


ra] 1 FRE 

me MW Fluidity, Gravity, and Elaſticity. In the The Fluidity of 
Cu. firſt Place, the Air is a Fluid, or conſiſts the Air. 

n of Parts of a globular Figure without 


any ſenſible Attraction or Coheſion betwixt them, and 
which therefore eaſily glide one over another, yielding 


of this, than that Eaſe and Freedom with which Animals 
breathe this Element, and paſs through it without any 
Moleſtation or ſenſible Reſiſtance. Secondly, That the 
Air does gravitate or act upon inferior | 
Bodies by it's Weight, is demonſtrated by The Gravity of 
ten thouſand Experiments: We will con- the Air, 
tent ourſelves with giving one that is vo 
very common. Take two Tubes, one of Tin forty Feet 
| long of any given Diameter, and another of Glaſs four 
Feet long, both ſtopped up at one End: Fill the Glaſs 
Tube with Quick-filver, and then invert it, immerging 
the open End of the Tube in a Baſon or other Veſſel 


filled with the ſame Fluid, ſo that the cloſed End may 


ture be. uppermoſt and perpendicular to the Surface of the 


leis the Mercury or Quick-filver will run out at the open 
to f End of the Tube into the Baſon till it comes down to be 
nich BB but twenty-ſeven or twenty-eight Inches above the Sur- 
y of BE face of the Fluid therein contained; at which Height, 
| notwithſtanding the great ſpecifick Gravity of the Mer- 
the eury, it will remain fuſpended in the Tube. Now it is 
and certain, that nothing can ſuſtain the Weight of the Mer- 
are cury in the Tube, but a Counterpoiſe on the remaining 
alſo Þ Þ Surface of the Fluid, which, by all Diſcoveries, can be 
ened BE no other than that of a Column of Air of the fame 
ad. Bf Diameter with the Orifice of the Tube preſſing on every 


being counter-balanced by any Air in the Tube, raiſes, 
| or ſuſpends when raiſed, a Quantity of Mercury equal in 
Weight to itſelf, in order to conſtitute an Equilibrium. 
And this appears certain from hence, that if you open 
the upper End of the Tube, which before was cloſed 
up; in this Caſe, the Air preſſing on the Mercury within 
| the Tube with as much Force as it does on the Mercury 
without the Tube, the former will ſubſide to the Level 


to the moſt ſlight Impreſſion, We need no other Proof 


| Quick-filver in the Baſon: The Tube being thus ſituated, 


other equal Part of the Fluid's Surface, and which not 


of 
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of the latter. The Experiment holds equally good in z 
Tube forty Feet long; the only Difference is, that a; h 
the former it is made with Quick Silver, in the latter i 
is made with Water. Take the Tube forty Feet long, 
and fill it with Water; then invert it, immerging the 
open End in a Veſſel filled with the ſame, as in the for. 
mer Caſe; upon which you will find that the Water, in. 
ſtead of running all out of the Tube by the Force of 
it's own Gravity, will not deſcend more than ſome fey 
Feet from the Top, but remain ſufpended at the Height 
of about thirty-two Feet above the Surface of the Fluid 


3 Now that { 
the followll 
5 It 1s a ( 
© a ſort of 

each of th 
© moſt to th 
Globe wit! 
This being 
Globe wit! 
the ZEolip! 
or thereab 


in the Veſſel, being ſuſtained by a Column of Air of dior th 
the ſame Diameter, the Preſſure of which on the Surface the firſt A 
of the external Water is equal to that of the thirty-two cond. - Tt 
Feet of Water in the Tube: Now as upon opening the and imprit 
Top of the Tube, the Weight of the ſuper-incumbent gurface of 
Column of Air preſſing upon the 32 Feet of Water in itlelf with 
the Tube, and that of the Water itſelf together, are it out of 
double the Weight of a Column of Air alone of the i up into t. 
ſame Diameter, prefling on the Surface of the Water the elaſtic! 
without the Tube, the Water before ſuſpended muſt con- Air. But 
ſequently deſcend into the Veſſel to reſtore an Equili - property 
brium, which we accordingly find it does, not ſo much this Engit 
as a Drop remaining behind in the Tube. Thus we may i help of a 
be able to know the exact Weight of a Column of Ait, the Barre 
whoſe Diameter is the ſame with that of any given Tube, ¶ the Extre 
and whoſe Height that of the whole Atmoſphere from more by 
the Surface of the Earth, it being equal in Weight toa Þ This gon 
Column of Water of the ſame Diameter thirty two Feet Gun, aft 
high, or to a Column of Mercury twenty-ſeven Inches the confir 
high; and according as the Column of Water or Mer- force the 
cury, whoſe Altitude we meaſure by Feet and Inches, is I Inch Boa 


of a larger Circumference towards the Bottom, the Baſe 


* unfortuna 
of the Column of Air is proportionably increaſed, and I Havin 
conſequently the Weight of it. So that we have nothing | the Air 1 
to do, but to know the Weight of the one, in order to ye may 
find out that of the other. | . || and Effe. 

Nor is the Elaſticity of the Air le W Air, lik 

The Elaſtiety demonſtrable than either it's Fluidity or from the 

of the Air, Gravity, We call a Body elaſtick, when Þ ang ſepa 
upon being compreſſed it has a natural 


| | | Silver ar 
Tendency to relax itſelf, or recover it's former Poſture. | 


Now 


the Air is endue 
we may next inquire a little into the principal Cauſes 
and Effects of theſe Properties. Now the Fluidity of the 
Air, like that of all Liquids, does probably proceed 
| from the Action of ſome more ſubtle Body, that pervades 
| and ſeparates the Parts of the other. Thus Gold and 
| Silver are put into a State of Fluidity by the Action of 
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E Now that this Property is inherent in Air, appears from 
the following obvious Inſtance, _ | 

lt is a common thing in the Glaſs- Houſes to make 
Ja ſort of little hollow Glaſs-Globes with one Hole in 
each of them; into theſe they thruſt a Glaſs-Tube al- 
moſt to the Bottom, faſtening it to the Orifice of the 
Globe with Maſtich, fo that no Air can paſs between. 
This being done, they immerſe the ZEolipyle, or Glaſs- 
Globe with the Tube inſerted into it, in the Water, till 
the Kolipyle is half full of Water and half full of Air, 
or thereabouts: Then they blow with all their Might 
in at the Neck of the olipyle, till they have forced 
zs much more Air into the Body of it as was in before, 
© the firſt Air contracting itſelf to make room for the ſe- 
© cond. This little Body of Air being thus compreſſed 
© and impriſoned within the Sides of the Glaſs-Ball and the 
© Surface of the Water, endeavours to get looſe and expand 
© ;tſelf with ſo much Violence, as to force the Water above 
it out of the Top of the little Tube, making it to ſpout 
© up into the Air three or four Foot high. So great is 
© the elaſtick Power of three or four Inches of condenſed 
Air. But till more extraordinary are the Effects of this 
Property of the Air in a Wind-Gun. Into the Bore of 
© this Engine they force a certain Quantity of Air by the 
| help of a Pump or Syringe, which Air they impriſon in 
the Barrel by turning a Cock placed for that Purpoſe at 
the Extremity of it; then they condenſe it ſtill more and 
more by ramming it hard down with an iron Rod. 
© This done, they open a Cock at the other End of the 
Gun, after having put a leaden Bullet into it; upon which 
the confined Air ruſhes forth with ſuch a Violence as to 
force the Bullet, which it drives before it, through an 
Inch Board, and would kill any Man that ſhould be fo 
| Unfortunate as to be in it's way. f 


Having thus | para by the foregoing Inſtances, that 
with Fluidity, Gravity, and Elaſticity, 


Fire, 
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tion and Fluidity ; and purſuant to this Hypotheſis, ye 
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Fire, which penetrates and diſſolves the Parts of th 
Bodies; and accordingly we ſee, that when the Heat z I dikewiſe fo 
diſperſed, or the Fire ceaſes to act, the Parts of the Metl I deſcend up 
unite and cohere together again, and form one ſolid Matter; Þ' 
as before. To the fame Cauſe we may aſcribe the N. Ether wh 
dity of Water, it not being a fluid Body of itſelf, du in it floats, 
is made ſuch by certain Particles of Fire or Air, which in. it Motion 
finuating themſelves between the Particles of the War that vaſt 
do by their Activity keep it in a conſtant State of My very incor 
Neceſſities 
© ſerve how 
| preſſed on 
Centre, a! 
towards 
Order an 
per Place 


55 
8 
= 
+ 


j 0 their di 


find that when the Spring and Action of the Air is in » 
great meaſure deſtroyed by exceſſive Cold, the Partich 
of the Water ſettle into a State of Reſt, and form thy 
conſiſtent Body which we call Ice. Nor is it abſurd || 
ſuppoſe, that the Air itſelf is a Fluid only by means d 
the Interpoſition of a very ſubtle active Matter between #8 


the Parts of it, and in which it ſwims. This ſubte 1 Univerſe 
Matter may be called ther, and is probably endue I called the 
with this active Power to give Vigour and Motion to the I to thoſe - 
other Elements, even to the Fire itſelf : The Parts of thi; and Offic 
Ether are of ſo exceeding fine a Texture, that it gains a The E 
free Paſſage through thoſe Pores with which all Bodies do | | Structure 
more or leſs abound without deſtroying the Coheſion of of the / 
their Parts; but meeting with Reſiſtance from the Air! I Book or 
it does by it's Impulſe keep the Parts of it in a State af fvell anc 
conſtant Motion and Fluidity. e 9 | ter or th 

The Gravity of the Air, as well as that of all other : Folds, al 
Bodies, does ariſe from that Harmony which God has b eracu- 
eſtabliſhed in the World, having ordained by an univerſal I we ſupp 
Lau, that all the Bodies that compoſe the material Syſtem F 8 FE 


ſhould have a Tendency towards the Centre of that BF 
Syſtem ; and ſecondly, that the Degree of their Accele- BÞ lar, as 

ration ſhould be in Proportion to their reſpective Denſities, II er unt 
and to the Reſiſtance they meet with from thoſe Fluids BF the Spr 
they paſs through. From the firſt Law * it follows, that BF breathe, 
a Feather and a Ball of Lead ſhould deſcend with equal J and Co 


Velocity, when not obſtructed in their Deſcent by the 5 _—_— 
intermediate Air; whereas in the Water or the Air they II © VE 


will deſcend with different Degrees of Velocity according Element 


* See the Experiments made before the King of England, Pbilſ. z 
Tranſ. abridged ty John Lowthorp, Tom, 4, | 


to 
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E. their different Denſities. By the ſame Law it would 
Bikewiſe follow, that all the Air in the Atmoſphere ſhould 
Mey deſcend upon the Earth, and form one conſiſtent Maſs of 


d ay MR Matter; but that, by a Conſequence of the Second, the 


e Nu. Ather which ſerves as a-Medium to the Air, and where- 


f by in it floats, prevents it's deſcending by communicating to 
ich. it Motion in ' contrary Directions; ſo that the Gravity of 
that vaſt Body of Air that ſurrounds our Earth becomes 
f Mo. very inconſiderable, and adapted to the Conſtitutions and 
is, ye Neceſſities of thoſe that breathe it. Hence we may ob- 


in > BE ferve how the great Creator of the World, who has im- 


rich preſſed on all Bodies a Tendency of Motion towards the 
1 thy Centre, and has regulated the Degrees of their Velocity 


1rd ts BE towards the ſame, has alſo eſtabliſhed the moſt exact 
ns d order and Harmony, by aſſigning to every Body it's pro- 


wee per Place and Station. And as all the Bodies of the 
ſubile 1 Univerſe did at firſt obey the Almighty's Fiat when he 
ndueg BE called them ont of nothing, ſo are they no leſs obedient 

| to thoſe Laws by which he has regulated their Motions 
| and Offices to all Eternity. | PUTS 
| The Elafticity of the Air reſults from the particular 
Structure of it. It is very probable that every Particle 


Book or Pair of Bellows; and conſequently the Air muſt 
ſwell and dilate itſelf in Proportion as the æthereal Mat- 
| ter or the Fire infinuates itſelf betwixt theſe Laminæ or 
other Folds, and on the contrary contract and ſhut itſelf as it 
bat is evacuated from between them. This Texture, which 


erſal I we ſuppoſe the Air to be of, is indeed only Conjecture ; 
Rem J and perhaps ſuch a Solution of this Phænomenon does 
that J fall as far ſhort of the Handy-work of God in this Particu- 
cele- I lar, as his Thoughts are ſuperior to ours; but how- 
ities, I ever unable we are to give any ſatisfactory Account of 


luids 1 the Spring and wonderful Mechaniſm of that Air we 
that I breathe, by our moſt exact Reſearches into the Structure 


qual ] and Conſtitution of it; yet the Conſideration of it's 
the J different Effects will not fail to give us a more exalted, 
they I s well as a more adequate Idea of the Nature of this 
ding J Element, 


bill, 


to 


| of the Air conſiſts of ſeveral Leaves or Folds like a2 
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Ihe moſt general Effects and Properit 
The EffeQts of of the Air are the Evaporation of the h. 
the Air. ters, the Formation of Winds, the be .- 
d .̃ation of Plants, and Digeſtion and Nu. MM | 
tion in Animals. The Air is alſo the Vehicle of Sound 
of Smells, and of Light. 1 
The Evaporation of the Waters, wh 
Evaporation. is ſo 54 and conſtant — 4 
the Air, ſeems at firſt View impoſſie, i 
and contrary to Reaſon; for fince the Water is a lui 
of much greater ſpecifick Gravity than the Air, how © 
we ſuppoſe it capable of aſcending in a lighter Fluid, a 
of being ſuſtained by it? 

Nothing can convey to us ſo true an Idea, both of the 
Cauſe and the Effects of this Phænomenon, as a Diverſion 
very common among Children: They make a Lather sf 
Svap and Water, and taking a Drop of it on the End rf; 
a Reed, or Tobacco-Pipe, blow it full of Air, till ly 
degrees it ſwells into one of thoſe large Bubbles of varios 

Colours, that affords them ſo much Entertainment. The 
" tion is performed in the following manner: The 
little Artificer, who makes the Bubble, blows into it through 
the Reed or Pipe part of that warm Air before contained 
in his Lungs: The Heat, which before rarefied the in 
ſpired Air, does alſo rarefy that in the Drop of Water; 
which, being dilated and increaſed by blowing in frei 
Air, repels from it thoſe groſſer Particles of Matter, which 
obſtruct it's Dilatation, as the Water, the Oil, and other 
Ingredients, of which the Soap is compoſed. Now u 
the external Air does equally on every Part reſiſt the 
Action of the internal Air, conſequently the Fire, and 
rarehed Air. contained within the Bubble, have not a 
rectilineal, but circular Motion, forming a kind of Vor- 
tex, the Extremities of which are poſſeſſed by the Water 
and the Oil, which being repelled by the Air within, and 
compreſſed by the external Air, conſtitute a little ſmooth 
concave Sphere, which grows thinner and thinner in Pro- 
portion to the Increaſe of it's Diameter. Now as the rare: 
| fied Air that occupies the Space within the Bubble, does, 
together with the oily and aqueous Particles that compole z 
the Surface of it, conſtitute a Body which is lighter, or 2 
leaſt as light as an equal Bulk of Air not rarefied, it will 
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Influences. 


Wind gives it a Direction. 


remain ſuſpended in the Air, or riſe, fall, or move hori- 
vontally, according as any the leaſt Impreſſion of the 
\ This is a juſt Repreſentation 
of the Action of the Sun and Wind on thoſe. Parts of 
the Earth and Water, that are expoſed to their reſpective 
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The burning Matter which the Sun darts upon the 
Earth, as it finds eaſy Admittance through the Surf: «2 of 
all fluid Bodies, inſinuates itſelf into the Folds and Inter- 
ſtices of the Air , which gives Fluidity to the Water, 
thereby rarefying the Air, and conſequently thoſe Glo- 


bules of Water in which it is incloſed. Theſe fiery Par- 
E ticles being reflected back from the Surface of the Earth 
and Water, carry with them thoſe little watery Bubbles, 
into which they inſinuate themſelves, and together with 
them ſeveral Corpuſcles of a different Nature, that hap- 
Epened to be intermixed with them, as of volatile' Salts, 
Oils, Sulphur, Bitumen, Minerals, and many others, 
which either proceed from the Fleſh of Animals, or are 
E diſcharged from the Bowels of the Earth, and from Mines 
into the Sea, where they either mix with the Water, or 
ſwim on the Surface of it, like a Froth or Scum, more or 
The Fire and rarefied Air occupy the 
Inſide of the Bubble, while the Water and the other groſs 
E Particles, which are repelled on every Side from the Centre, 
go to form the Shell or Oatſide. Theſe little Globules 
thus formed, being lighter than ſo many equal Bulks 
of compreſſed Air at the Bottom of the Atmoſphere, muſt 
neceſſarily aſcend into thoſe Regions, where the Air is of 
{the ſame ſpecifick Gravity with themſelves, where they 


© leſs perceivable. 


N remain ſuſpended. . 


Now it is certain, that the Water cannot arrive at 
this Degree of Lightneſs, but by the Rarefaction of the 
Air contained in it; nor is the Air thus rarefied, but by 


the Action of the Fire which inſinuates itſelf between the 


{Parts of it; nor can any other Reaſon be aſſigned for the 
Aſcent of theſe little Globules in Vortexes, but that natu- 
ral Tendeney, which the incloſed Particles of Fire have to 
alcend in ſpiral Lines; and this Direction of Motion is 
ſtill farther promoted by the equal Preſſure of the circum- 


ambient Air, 


VOL, III. 


see hog 166, 
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That theſe Bubbles have a real, and not only an im: | the diff 


ginary Exiſtence, is plain from hence, that ſeverala Rain. 
them may be diſtinctly diſcerned aſcending from the du. . If the 
| face of boiling Water, while thoſe ſmaller Bubbles, whos cold as t. 
| Fineneſs renders them imperceptible, . conſtitute that Sten of differe 
| which evaporates from it. | © conſiſt o 
| After knowing the Manner how Evaporation is per. dle of | 
|. P formed, it is no hard Matter to diſcove little co 
| The Effects of what are the Effects produced by it. Ie Land on 
Evaporation. Bubbles which are thus formed by the it. An 
[ SIE Heat, and made to aſcend in greater tm there be 
it | Teffer Quantities, remain ſuſpended in that Part of the At. ]W Snow, f 
j moſphere, where the Body of Air beneath them is moe {MW or Shel 
denſe, and that above them more rare, than themſelye, would | 
This Collection of Vapours appears at a Diſtance like a . confined 
1 / folid Body, and is what we call a Cloud, WF fet at I 
. Clouds, though Travellers have found by repeated ed but: 
if Obſervations, that the thickeſt of thoſe the Sno 
ix Clouds which they have ſeen from the Bottom of Mou: and co! 
| tains, gathering on the Tops of them, were, upon climb: thoſe B. 


ing up to their Summits, nothing but poratior 

Miſts. Miſts, reſembling thoſe which we ſee every Modifi 
now-and-then ſettle upon the Plains. E Whe 

The Winds that put the Air in Motion, be their Cauſe one Cle 
what it will, conſpire with the different another 

The Courſe of Degrees of it's Rarefaction or Condenfa- and da 
the Clouds. tion, to determine the Courſe, the G2. larger 

| thering, the Claſhing, and the Separation rent Fe 

of the Clouds. in a pe 

| When the Bubbles that are ſcattered up and down in the H 
iF the Atmoſphere meet with a cold Air, and which has 5 falling 
I! more Power to compreſs, than the incloſed Fire has o and in 
| dilate them, the Particle of Air that is in the Centre af that R 
each Bubble, contracts itſelf, cauſing the Bubble to do the from t 
ſame. Now the ſame Quantity of Matter, upon Conden- falls de 
ſation, taking up leſs room than before, every Bubble be: Heigh 
comes heavier than an equal Bulk of Air, and therefore ſeveral 
by the known Laws of Hydroſtaticks muſt ſubſide ; conſe. ment 
. quently, in Proportion to the Weight of Qualit 
ney: theſe Bubbles above that of Air, they will I that tl 
Small Rain, deſcend with greater or leſs Velocity s pee 
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the different Forms of Foge, Mildew, Dews, or ſmall 


in. . 
| 1 theſe Bubbles in their Deſcent meet with an Air ſo 
cold as to freeze them, they condenſe into Flakes of Snow 
of different Sizes; and as Snow does always 45 
conſiſt of Oil, volatile Salts, and a Parti- Snow. 
cle of Fire ſhut up in the Centre of this + 
| little congealed Body, it muſt neceſſarily follow, that the 
Land on which it falls, muſt be enriched and fertilized by 
it. And this is found true by conſtant Experience, If 
© there be really any Air pent up within theſe Flakes of 
E Snow, ſo as to conſtitute a little hollow Body, whoſe Cruſt 
or Shell conſiſts of congealed Water, the Conſequence 
E would be, that when the Snow comes to melt, and the 
© confined Air, that before extended it's Dimenſions, to be 
ſet at Liberty, the diſſolved Water, that before conſtitut- 
ed but a Part of it, muſt occupy a much leſs Space than 
the Snow did; which is a Truth confirmed by Experience, 
and conſequently an Argument of the real Exiſtence of 
| thoſe Bubbles or Veſicles, by which we accounted for Eva- 
E poration, We will paſs on now to the other Changes and 
Modifications that they undergo. | 
When a Torrent of Air happens to force 
one Cloud with a violent Shock againſt Great Rain. 
another, a great Part of the Bubbles burſt, 
and daſh one againſt another, forming themſelves into 
larger or leſſer Drops of Water, according to the diffe- 
tent Force with which the Winds act upon them, either 


in a perpendicular or horizontal Direction; and the greater 


= the Height they fall from, the more they coaleſce by 
falling within the Sphere of each other's Attraction, 
and incorporating as they fall; which is the Reaſon why 
that Rain is for the moſt part very (mall, that deſcends 
| from thoſe Clouds that are low and near us, whereas it 
kills down in large Drops from thoſe that are at a great 


Height above us. Now as the Atmoſphere conſiſts. of 


| ſeveral Regions, one above another, whoſe Tempera- 
ment and Diſpoſition varies according to the different 
| Qualities of thoſe Winds that agitate it, it often happens 

that thoſe Drops of Rain, which are formed from an 
| Aſſociation, or Coaleſcence, of theſe little broken Bubbles 
or Veſicles, do ia the Courſe of their Fall paſs through 
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ſome Region of the Air, cold enouph 

Hail, freeze nd which conſtitutes wh 1 | 1 ‚ 

call Hail: Now the Size of the Hal. by — or 

Stones is always according to the Size of the Drops «& — : 

Rain congealed in their Fall. 5 [ 9" wh og 
From thoſe fiery Particles lodged in | . : , 

Meteors in the the Centre of the Bubbles before-mentig. tem due 


Air. ed, and from the different Particles of O _ 

Sulphur, Nitre, and other combuſtihþ g ee, 
Matter, carried up into the higher Regions of the f. Are 0 
moſphere along with the rarefied Vapours, is formed a en + 
inflammable Subſtance, which becomes more or leſs vii. ſed 
ble, according to the different Strength of the Compei. | Dig dion 
tion, and the Quantity of it. If the Quantity of fen and make 


Particles, iſſuing from the Bubbles of Water, upon tie than des 
Colliſion of two Clouds, be very ſmall, forming only a lit. | 


tle Globe of Fire, which ſhoots out into WE pee 

Falling-Stars. a Train of Light in the Air, and firait. We under the 
wma diſappears, this is what the comma WE by a Stre: 
People call a Falling-Star. 1 Nerraneeu 
When the Flaſh is projected through a large Extent of I are .17 1 
Air, or ſets Fire to a Train of other in N terrible x 


Lightning, flammable Matter, which happens to be pendicula 
within the Sphere of it's Action, it is vba Eddies, 
we call Lightning. | | Econtiouor, 
When Ne Ligkining deſcends in great Flaſhes, like a N the Air 
f impetuous Torrent of Fire, it is what ve N which a, 
The Thunder- call a Thunder-Bolt; and this has diff. Ineets wi 
Bolt. rent Effects, according to the differen N come the 
| State and Diſpoſition of the Air, aud the produced 
different Force and Proportion of thoſe Ingredients, which I The 6.6 
enter into the Compoſition of the Lightning. FE 
The Air which gets looſe from thoſe broken Bubbles in 
which it was before impriſoned, and that 
Thunder, which happens to be pent in betwixt the 
Clouds, is neceſſarily very much dilated 
by theſe inflammable Subſtances; and therefore being 
hemmed in on every Side by thick Clouds, which contrary 
Winds heap together round it, or by the falling in of one 
Cloud upon another, does by it's expanſive Force, bu! 
it's Paſſage through them with a violent Exploſion, and 


cauſes that Crack or Rumbling which we call Tanne . * 
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The Clap ſeems continued or reiterated, | 
by reaſon of the Sound being reflected The Length of 
from the Surfaces of different Clouds, which the Clap, 
| cauſes ſo many Repetitions or Echos. 


* 


As ſoon as ever the Fire breaks looſe 


d in from the Bubbles, and kindles the other The Increaſe of 
ion. combuſtible Matter it meets with, the che Rain. 
0 WF air being thereby expanded, and put into : 
ite a violent Agitation, ruſhes impetuouſly againſt the neigh- 
e A. i bouring Clouds, which being violently compreſſed by the 
ed n Force of the Impulſe, the Bubbles of which they are 
5 v. compoſed break, and diſcharge their Fire likewiſe in all 
npol- WE Directions 3 which neceſſarily cauſes a Succeſſion of Flaſhes. 
fen WE and makes the Rain pour down with greater Vehemence 
on the © than before. And this is generally the Caſe immediately 
E a lt © after the Thunder-clap “. 
at ind , Though Winds very often proceed from | 
ſtraits WP under the Earth, where they are formed The Winds. 
mm i by a Stream of Air, rarefied by the ſub- | 
© terraneous Fire, and violently impeiled upwards ; yet there 
tent of are alſo Winds which iſſue out of the Clouds, and make 
her in. Eterrible Havock in a very little Compaſs, beating per- 
to be pendicularly upon ſome Places, and whirling round in 
is What Eddies, without doing any Damage in Places that are 
| © contiguous. And theſe are occaſioned by the Eruption of 
ke u the Air, from the Bubbles of Water in the Atmoſphere, 
hat ne which acts with the greateſt elaſtick Force, where it 
s diff meets with the leaſt Reſiſtance from the Clouds, Hence 
1fferent come thoſe ſtrange and miſchievous Effects, which are 
and the produced by Winds in times of Thunder and Storm. 
Which The firſt Wind that drives before it the Body of the 
Cloud, generally blows in an horizontal Line; it very 
bbles 1 often happens, that at the ſame time, there blows from 
nd . another _—_— of the Atmoſphere a contrary Wind, 
ney which cauſes the Clouds to meet, and daſh one againſt 
dilate another; and after the Lightning and Thunder-clap, we 
e being Rotten feel the ſudden and terrible Shock of a third Wind, 
contra which is that Air diſcharged from the middle of the Cloud 
1 oh in the manner we juſt now related. This lat Wind is al- 
26 - ; ways hot and ſuffocating, and brings with it a very noi- 
under. 


5 * —> Ingeminant Auſtri & denſiſſimus Imber. Georg. 1. ver. 333. 
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lies buried in one promiſcuous Ruin. Now can theſe li. 
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ſome Stench of Sulphur ; which plainly denotes the N. 
ture of thoſe Materials, that aſcend together with the V. 
po into the upper Regions of the Air. When this rapid 

laſt of Wind in it's Deſcent paſſes through any ing. 
rior Strata of Clouds, whoſe Bubbles have been conden. 
ſed by the Cold into Hail-ſtones, it darts them down o 
the Earth with incredible Velocity, like ſo many Bullet, 
which oftentimes do more Execution than the Thunder. 
bolt itſelf, When other Winds beſides theſe, iſſuing fron 
the neighbouring Clouds, fly to the Fight with whiz. 
zing Speed, and join their adverſe Force, 
the Hurricane ſtrait ariſes, the Air whit! 
round in rapid Vortexes, the Smoke de. 
ſcends, the Duſt flies, the Darkneſs gathers, the Rain 
pours down in Torrents, the Lightning, the Hail, and 
Thunder, all conſpire to ſpread Horror and Conſternation 
all around ; the flowery Meads, the Corn Fields, and even 
whole Countries are laid waſte, and all the varied Scene 


Whirl-Winds, 


regularities, which ſeem to put Nature into a general Con- 
fuſion and Diſorder, be the Work of an all-wiſe Crea- 
tor? But let us not dare to call that Irregularity, which 
is as much the Effect of Foreſight and Counſel as thoſe 
Laws of Motion which cauſed it; aud 
Thunder and Storm are as much the 
Work of God, as the Fruits and Flowers 
that enrich and adorn the Earth. The 
moſt nauſeous Drugs are the Product of this Creation, as 
well as the moſt delicious Dainties; and he is obeyed and 
honoured by Storm and Tempeſt, as well as by the gentle 
Zephyrs. There is not any one of his Creatures, in 
which he is not glorified; for they all faithfully perform 
his Commands, and extol his Power : There is neither Speech 
nor Language, but their Voices are heard among them 
The Sun, which by it's genial Warmth chears and 
animates the whole Creation, leads us to the Worſhip of 
him, who is the Author of Life and Being: The Light 


The Uſefulneſs 
of Storms, 


[ rota concors Fabrica perſonat 
Dei tuentis cuncta Potentiam, 
Non Voce quæ paucorum ad Aures 


Perveniat Strepitu maligno, _. Wy OM 
a o,. Batbargn, Pſalm viii. 
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which embelliſhes and adorns every Part of the Univerſe, 
lis a lively Repreſentation of him who is the very Eſſence 
© of Beauty and Comelineſs ; the Rivers, the Foreſts, the 
EVerdure, and Fruits of the Earth, do all declare the Good- 
| neſs of God, and are ſo many Inſtances of his Love and 
Bounty towards us. But the Voice of his Thunder is 
appointed to awaken thoſe who either abuſe or diſregard 
his Bleflings, and to bring them to a Senſe of their De- 
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dance on him, and Duty to him ; and if it does not 


| conſume them, it will at leaſt alarm and admoniſh them. 
© Thus does every thing about us ſerve to put us in Mind 
of our Creator, and is either the Effect of his Goodneſs 
© to invite us to love him, or an Inſtance of his Power to 
© make us fear him. | | | 


But neither are Storms only deſigned as a Leſſon of 


Inſtruction to us, ſeeing they do of themſelves produce 

very uſeful Effects, by cleanſing and purging the Air of 
any Impurities or unwholeſom Vapours that too long a 
Stagnation might occaſion ; by deſtroying thoſe Swarms 

of Inſects, which, though uſeful in ſome reſpects, yet 
would prove prejudicial to Mankind, if ſuffered to mul- 

Ciſterns and Reſervoirs of thoſe Countries which are de- 
| ſtitute of Fountains, oftentimes ſwelling our Rivers more 
in one Hour, than the ordinary Supplies of Rain do in 
{ ſeveral Months in Winter. | 


great Abundance ; and by repleniſhing the 


The ſame Cauſes that produce the Evaporation of the 
Waters, and all thoſe Meteors that roll | 


| over our Heads, do alſo produce other Earthquakes. 
Effects no leſs dreadful under our Feet; I 
mean Earthquakes, and the Eruption of Volcanos. As. 


the Agency therefore of the ſame Water and Air is 


| equally neceſſary both in the one and the other of theſe 


Productions, they naturally fall under the ſame Subject of 


Diſcourſe. 


The Vapours being condenſed and falling down in 


| Rain on the Surface of the Earth, mix with the Salt- 
petre which the Air has there depoſited, the different 
| Salts with which the Bodies of Animals abound, Oil, 
| Dung, Sweepin 
| which ſoak with the Water into the Earth through ten 
| thouſand different Drains and Fiſſures, ſometimes ſteering 


, and many different Co tions, 
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another through Layers of Vitriol, diffolving and carry 


|  kition being thus formed, the leaſt Particle of Fire (brought 
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their Courſe over Strata of Salt, ſometimes over Beds q 
Sulphur, at one t me paſling through Mines of Iron, 3 
| 
away Part of theſe Bodies as they paſs along. The! 
ſubterraneous Rivers, the Exiſtence of which we befgr 
demonſtrated *, caſt up on the Sides of their Chanch 
greater or ſmaller Quantities of theſe inflammable Mare. 
rials, which dry and incruſtate in Layers one upon arg. 
ther, as the Water leſſens and falls away. The Come 


thither by the Wind, or kindled by any other mean, 
whether by Fermentation, which is very common be. 
twixt ſulphurous and mineral Bodies, or by ſome Mz; 
of burning Sulphur in the ſubterraneous Caverns) inflame 
Thoſe Particles of Oil which are contiguous to it, and 
thoſe communicate it from one Train of. Sulphur to aro- 
ther. The Combuſtion being thus begun, the minen! 
Particles diſſolve, the Air conveyed under Ground in ir; 
Vehicle of Water is dilated, and violently repels the $21 
petre, which is the molt forcible and powerful of all the 
c -i2-utiible Ingredients. Thus the Rarefaction of the 
Air, and the Projection of thoſe Salts with which it is 
impregnated, conſpire to act with ſuch amazing Vehe- 
mence and Fury, that where-ever they meet with any 
Reſiſtance to obſtrut their Paſſage, they make the very 
Earth to ſhake and tremble from the Centre to the Sur- 
face, overthrow whole Towns, and would lay in Ruin 
whole Kingdoms, had not Providence, which weighs both 
the Uſefulneſs and dangerous Effects of theſe tremendous 


Forces, ſet Bounds to their Power, by opening at proper 


Diſtances certain Volcanos, or Vent-Holes, 

The Benefit of through which the impriſoned Air and all 
Yotapoe. thoſe combuſtible Ingredients that kindle 
ſſo dreadful a War in the Bowels of the 
Earth may diſcharge their Fury, and by being diſperſed 
in the open Air loſe that Strength, which, when united 
and collected in one Body, acts with ſuch irreſiſtible 
Force on every thing that oppoſes it's way. So that we 
may ſee how theſe Volcanos, which are looked upon 28 
ſo many Plagues and Calamities in thoſe Countries where 
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| they are, are appointed by God for their Safety and Pre- 


| ſervation. 


After having traced the Origin of Me- 


teors and ſubterraneous Fires, let us be- The Winds. 
ſtow a little Time in conſidering that of be 
E the Winds, on whoſe various Laws and Motions are 

| founded the Arts of Navigation and Agriculture, and the 
| Temperature of every Climate. Now of Winds ſome are 
| regular, and others irregular : The former are thoſe that 
blow conſtantly in ſome Countries and in ſome particular 
© Latitude at certain Seaſons : The latter are thoſe which 
have no fixed Courſe or Rule that we know of. | 


The moſt regular Winds that we have 


| any Knowledge of are thoſe which blow General Winds. 
| almoſt all the Year betwixt the Tropicks | 
from Eaff to Nef, and thoſe which we call the ES 
or annual Winds, which blow from the North to the 
| Zquator in our Summer, and from the South Pole to the 
| ZAquator in our Winter. | 


Daily Obſervation of what paſſes in almoſt every Coun- 


© try a little before Sun-riſe, will help us to a Solution of 
| theſe regular Winds. 
E happens to be no ſettled Wind, we generally perceive 
at the time of the Sun's Approach to our Horizon, and 
| little after it is riſen, a pretty briſk eaſterly Gale, 
| which probably proceeds from the Eaſtern Air being 
dilated by the Return of the Sun, and driving before it 
| that which is more denſe and farther from the Sun ;. 
which neceſſarily cauſes an eaſterly Wind, which ceaſes 


ass the San advances to our Meridian, and heats our 
| Air. 


When at the Break of Day there 


By Parity of Reaſon, the ſame Wind muſt always pre- 


| cece the Sun in the Torrid Zone, and blow ſtronger 
| there than in our Climates where the Influence of the Sun 


is more moderate. Accordingly they have almoſt always 


in the Torrid Zone a Wind blowing from Ea to IV}, 


and very ſeldom a weſterly Wind ; it being unnatural to. 


| ſuppoſe that the Sun can rarefy the Air in the oppolite 


Horizon which it has left, eſpecially after having rarefied 


| it a whole Day; conſequently it muſt dilate and give an 
| elallick Spring to the Air of thoſe Regions it is entering 
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into, and which had been condenſed during the Space of 


one Night of twelve Hours. 


But in as much as the Sun paſſe; by 
The Trade- Degrees from one Tropick to the othe; 
Winds. when it advances towards the North, the 
Northern Air being aQed on by the 
Heat endeavours to expand itſelf ; but being oppoſed by 
the Body of condenſed Air which is ſtill more Northen, 
it muſt conſequently be reffected back to the Equator, 
from which Quarter it finds the leaſt Refiſtance. 
The Direction of the Wind muſt therefore be from the 
Eafi in Summer“, and from the North to the South; it 
muſt blow from the firſt, becauſe the Sun firſt rareſie 
the Air in the E2ft, after being condenſed by the no&ur: 
nal Cold; and it muſt blow from the North to the South, 
becauſe the rarefied Air is reflected back from the Min 
to the South by the Reſiſtance it meets with from the 
denſer Northern Air. Hence proceed the Trade or an- 
nual Winds, which bring with them thoſe vaſt Quan 
tities of Rain that prove ſo ſerviceable and refreſhing to 
the Inhabitants of the Torrid Zone that live on this Side 
of the AÆAquator. By the ſame Reaſon, when the Sun 
paſſes the Equinoctial Line, and advances towards the 


＋ ropick of Capricorn, the Trade-Winds do neceflarily 
5 blow from the South Pole, and cool the Inhabi::nts of 


the Torrid Zone that live on the other dide of the Aqua- 

tor with welcome Showers. 
The Courſe of theſe general Winds may indeed be 

Interrupted or changed by the Reſiſtance of Mountains, 


or ſome particular Winds blowing from a different or 


contrary Quarter ; but theſe little Deviations from the 
eneral Rule and Courſe which they obſerve, are not to 


a regular uniform Cauſe which we are ignorant of ; and 


which only ſeems ſuch through a Defe& in our Under- 
fandings. | 


* That is, blew Eofterly betwiat the Zquatcr and the Nortber 
Iropick, Tohile tbe Sun is an our Side of the Aquater, 
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| Heat, 
8 faint a 
Fields 
: 2 
deemed Irregularities, ſeeing they may proceed from : 3 
therefore we ought not to call that a Blemiſh in Nature, hurtful 
general! 
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| Thoſe Winds which we call local and 
| irregular, derive the Origin and Cauſe of 
their Variations from Streams of Air rare- 
fed under Ground: from the Burſting | 
or Falling of Clouds, and the Eruption of the Air con- 
© tained in them; from different Degrees of Heat and Cold, 
© cauſing a proportionable Rarefaction or Condenſation of 
the Air; from the various Determinations of the Air as 
it may be reflected from Mountains, or be interrupted by 
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Local and irre- 
gular Winds. 


the irregular Windings and Breaks of the Sea-Coafts ; 


and, in ſhort, to a v 
. oy to 
Courſe o 


Heat, when the Cattle begin to grow 
faint and weak, and the Verdure of the 
Fields to wither, the Sea oft-times very 
opportunely ſends a Ve Wind with ſea- 
d from ſenable Succours of Refreſhment: But as „ 
doo long a Continuance of this moiſt Wind would prove 

| hurtful to the Inhabitants. and Fruits of the Earth, it is 
| generally ſo ordered by the Courſe of Nature, that it 


Variety of Cauſes that may con- 
ive a different Modification or DireCtion to the 

it. And the Multitude of theſe is ſo very 
t, that we can ſcarce hope ever to be able, by our 


| moſt diligent Reſearches and Inquiries, to come to any 
certain or very uſeful Knowledge of them; however we 
cannot but acknowledge ourſelves indebted to the good 
Will and 
the North“, who have been at the Pains to keep a faith- 
© ful Regiſter of the moſt minute Variations of the Wind 
for thirty Years ſucceſſively. Repeated Obſervations of 
this kind may poſſibly help us to a general Hiſtory. of 
the Winds, and prove a ſort of a Directory as to the Uſe 
that may be made of them. 
: conſtancy and Irregularity of theſe Variations in the 
8 Courſe of the Air, yet they are not without their very 
| beneficial Effects, as we ſhall proceed to ſhew. 


patient Endeavours of ſome learned Men of 


Notwithſtanding the In- 
After long continued Seafons of ſultry 
The Benefit of 
„„ 


The Weſt 
Wind, | 


| ſhould be driven back by an E2f-Wind, which, winging 


Nortbem 


Thoſe 


it's way along the Continent from Aſia | 


into Europe, brings us fair and dry Wea- The Eaſt Wind, 


ther. The North Wind comes armed 


e 


—— 


with 
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Woith Millions of frozen Particles of 4. 

hg 84585 to precipitate, diſperſe, or condenſe 8 
malignant and unwholeſom Vapours df 

Autumn; it contributes more than a1 

other Wind to fertilize and enrich the Soil, either by 
bringing with it greater Quantities of Salts, or by cauſing 
a leſs Diſſipation of thoſe it meets with in our Cl. 
mate, rather accumulating and keeping them together 
as the Wind that blows into the Mouth of a River raiſ 
and heaps up the Water without making any Addition 
to the Quantity of it. Laſtly, the: ſharp Edge of the 
Nerth Wind is taken off by that genial Warmth which 
the South Wind diffuſes through the Air, 
kindling freſh Life and V igour in every 
Part of Nature. Theſe perpetual Viei{- 

| fitudes ſerve to vary the Diſpoſitions and 
Productions of the Earth; they correct or prevent thoſe 
ill Conſequences which would neceſſarily reſult from any 
one fixed and permanent State of Things, and purify the 
Air by keeping it in conſtant Motion. Without the 
Aſſiſtance of theſe Winds we ſhould be poiſoned in our 


The South 
Wind, + 


very Houſes, and Paris and London would in a little time 


be no better than two great Sinks of Corruption. 

The Winds then, we ſee, are the common Servants of 
Mankind, which are not only commiſſioned to warm and 
cool us by turns, but alſo to keep our Habitations clean 
and wholeſom ; which Office they perform with all ima. 
ginable Decency, carrying away inviſibly every thing 
that might infe& and corrupt the Air. But we are like 


| thoſe fantaſtical and diſſatisfied Maſters, who always 


overlaok the good Qualities of their Servants, and are 
blind to, every thing but their Faults. In like manner 
we perhaps ſcarce ever attend to the conſtant Services 
and good Offices which we receive ſrom the Winds, but 
are perpetually complaining of every little Blaſt that proves 
offenſive to our ſqueamiſh Humours. 

Leet us now briefly recapitulate the Effects of the Air 


above-mentioned : Vapours, Fogs, Clouds, Dews, Rains, 


Hail, Snow, Lightning, Thunder, Earthquakes, ſubter- 
raneous Fires, Storms, regular and irregular Winds, all 
theſe great Phænomena owe their Original to the Elaſti. 


Cty of the Air, according as it 1s differently condenſed 
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ler dilated by the different Cauſes that act upon it. A 
Few cubick Feet of Air rarefied by Fire in a little Mine 
are ſufficient to blow . a Baſtion with the Battalions 
that are upon it. | 

Inliocb, and Palermo, were ,almoſt intirely ſwallowed up 
by the Eruption of a Body of Air impelled upwards by 
© ſubterraneous Fires: Nay, a few Inches of this Element, 
and Salt-petre, proved to be of ſufficient Force to wing 
© thoſe fatal Balls that took off the two famous Marſhals, 
© Beravick and Turenne, Now how wonderful muſt the 
E Mechaniſm and Structure of that Spring of the Air needs 
be, which, under the Finger of God, can prove an Inſtru- 
ment ſufficient to bring about the moſt extraordinary Re- 
| vclutions in Nature and human Society t | 


"he famous Cities of Nice, Hercolaue, 


The ſame Spring or Elaſticity of the 


Air is, in Plants and Animals, the Prin- The Vegetation 
ciple of their Vegetation and Growth. of Plante, 
For that the Air does enter into the 

| Compoſition of Plants is incopteſtable, whether by in- 
# ſinuating itſelf into their Bodies through thoſe hollow 
Tubes, which the famous Malphigi, by the Aſſiſtance of 
bis Microſcopes, diſcovered in them, and which he 
© therefore calls Trachian Arteries, or Lung-Pipes [Spira- 
| cula}; or whether it finds Admittance through the Pores 
of the Earth, or through thoſe of the Bark and Leaves 
of them; or laſtly, whether the Water ſerves as a Vehicle 
do convey it into the Subſtance of Vegetables, ſeeing this 
| Element has always more or leſs Air in it, and derives 
it's Fluidity from it. By which ſoever of theſe ways it 


comes to paſs, the Air having gained Admittance into 
the Bodies of Plants, it there remains inactive, while 


| chilled and compreſſed by the Winter's Cold; but being 


revived by the genial Warmth of the returning Spring, 
it exerts it's laftick Powers, communicating Vigour and 
Motion to the Salts and Juices, But as exceſſive Cold 
does freeze and bind up it's active Powers, ſo extreme 
Heat is no loſs an Enemy to it; for bsing thereby over- 
much relaxed and rarefied, it loſes it's Spring and Force, 


and the Plant muſt neceſſarily languiſh and die, unleſs 


ſome kind refreſhing Shower comes to it's Relief with a 
treſh Supply of nutritive Juices, bringing with it like- 
wiſe a new Recruit of more compatted Air, which by 
| | | Ws 
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it's elaſtick Force may cauſe the Sap to aſcend, and d 

tribute Nouriſhment to every Part of the Plant. Wiſtend the 
K At the firſt View one would be apt 6 Air, an. 
The Reſpiration imagine that the intemal Heat whiz that Whic 


and Nutrition of is in the Bodies of all Animals yy 
Animals. ſufficient to ſeparate the Chyle from th 

Ly groſſer Parts of their Food, and to (i. 
tribute the Blood and Juices in proper Quantities all oy 


Reſpiratio! 
tributed it 
the Chyle, 


4 


the Body; whereas this Heat only acts by the Mediatin denſe Air 
of the Air, which is of ſo neceſſary an Uſe to it, tut {MW any time. 
without the Inſtramentality of the Air the Fire would ny Body, the 
be able to act at all; accordingly we find, that when the [ME ticular 

former is evacuated by any means, the latter loſes i, MF rarched * 
Power: This may be illuſtrated by a familiar Inflance: ceſſary de 


The Hand has in itſelf the Principle of Motion; but | of the B 


when it would make an Impreſſion on any hard Body, {WM courſe to 
or drive a Nail, it borrows the Aſſiſtance of a Hammer: ſelf to | 
Now the Hammer has no Motion but what it receive Spring © 
from the Hand, and yet the Hand would not be able of it per#9! 
itſelf to drive the Nail: In like manner, the Fire in the Bodies. 
Bodies of Animals is, together with the Ether that is Anatom 
intermixed with it, that firſt Principle of Motion which Structur 
ſeparates the nutritious Juices from the coarſer Part of the Contra. 
Food, concocting them in the Stomach, mixing them cation 
with the Blood, and compacting the whole Frame of the of the 


human Syſtem by the Diſtribution of Salts, which like ſo ö Juices 


the molt exact Proportion of the Preflure and ae | 


many ſmall Nails keep all the Parts together : But the Fire to har 
does not produce the Effects immediately and of itſelf, that ff 
but by the Agency of the Air, which it dilates, thereby IF T hi 
_ Cauſing it to perform the Office of a Hammer, to give a ſpirat 
greater Force to it's Strokes; Or if the Air does not act 3 ſidera 
by Percuſſion, it does at leaſt by Protruſion, when being and 
rarefied and dilated by the expanſive Power of the Fire, it thoug 
fills a greater Space than before, and conſequently drives all D 
before it thole Bodies which obſtruct it's Inlargement, ous | 
thereby communicating that proper Degree of Motion balat 
to all the Fluids, Muſcles, and Veſſels of the Bod ies, as is Air, 
neceſſary for the Diſcharge of their ſeveral Functions. 7 
The Lungs, which are the Organs of Reſpiration, are mag 
contrived in the moſt artful manner, to procure to the WE 
Body all thoſe Benefits which can poſſibly ariſe to it, from 1 


all OVer 
ediation 


It, that 


lat which has done it's Office. By this conſtant Act of 
Reſpiration we expel the rarefied Air, after it has con- 
tributed it's due Proportion of Motion to the Inteſtines, 
the Chyle, and the Blood, and can be of no Service any 
longer, and immediately inſpire a freſh Recruit of more 
genie Air to ſucceed it in the ſame Operation; and if at 
amy time, through any Diſorder or Weakneſs of the 
Body, the exceſſive Heat of the Seaſon, or of that par- 
© ticular Place we are in, the Air we breathe is ſo much 
| jarefied as to loſe that Force and Elaſticity which is ne- 
ceſſary to aſſiſt the periſtaltick Motion and the Circulation 
of the Blood; in this caſe we are obliged 
© courſe to cooling Draughts, cold Baths, and even Ice it- 
© ſelf to the end that by theſe means we may reſtore the 
Spring of the Air, and give it that active Force by which 
| it performs the Offices of Digeftion and Nutrition in our 
Bodies. We ſhall not incroach on the Province of the 
© Anatomiſts, ſo far as to undertake to explain the particular 
Structure of the Lungs, the Action of the Stomach, the 
Contraction and Dilatation of the Heart, the Communi- 
cation betwixt the Arteries and the Veins, the Diſtribution 
of the Blood, and the Perſpiration of the ſuperſluous 

E Juices and Humours: It is ſufficient for our Purpoſe 
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bf the Air to it's ſeveral Occaſions, be ing formed fo as to 
E:tend themſelves in order to draw in a freſh Quantity of 


and to contract when they want to breathe out 


to have re- 


to have accounted for all theſe ſurprizing Operations from 


| that ſingle Property of the Air, it's Elaſticity. 


The wonderful Phænomenon of Re- = 
ſpiration naturally leads us to the Con- The Counter- 
fideraton of another no leſs ſurprizing, —_—_ 
and inſeparable from it, and which, Flaſticity of the 
though univerſally the fame throughout Air. 
all Nature, is no where more conſpicu- | | 
ous than in the human Body; and this is that Counter 


balance which is betwixt the Preſſure of a large Body of 


Air, and the Elaſticity er Reſiſtance of a very ſmall 
Quantity of the ſame Element, This will be belt iJlu- 
{trated by an Example: Take a flat empty Bottle, and 
lay it upon it's Side; now it firſt, one would be apt to 


imagine, that the Preffure of the Air on the external Surface 


of the Bottle, and which is equivalent to the Weight of 


thirty- 
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thirty-two Foot of Water, every Foot weighing ſeverl 
Pounds, ſhould cruſh the Sides of the Bottle together 
And this would be the Conſequence, were it not tht ih 
Air contained within the Bottle, whether it be ſtoppel 
up or not, does by a contrary Preſſure from within 
counter-balance the external Preſſure, and thereby ker 
the Bottle from breaking. And that this is the Caſe, wil 
appear from applying a Syringe to the Mouth of the 
Bottle, and pumping out that internal Air, which did by WE dim to CC 
ws Renitency ſuſtain the Sides of it; which is no ſooner MM the Preſſi 
done, than the external Air acting with it's full Force of WW ten Colut 
Gravity on the Surface of the Glaſs, and meeting with ny MW weighing 
Oppoſition from within, immediately breaks the Bottle, {MW quently 

It has not the ſame Effect on a round Bottle, the Stru&yre MF thouſand 
of it being like that of a Vault, the ſeveral Parts of {MW moderate 
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hundred | 
auces it t 
4 Water. 
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with the 
g nels of the 
for the | 


which mutually ſuſtain each other, and the Preſſure of the of twent 


Air in the ſame equal Manner, as the Arches of the Pn! that we 
au Charge ſupport the prodigious Weight of thoſe two IM Weight! 
Rows of Houſes that are built along the Sides of it. | £deratio 

The Body of a Man being rather flat than round, one our Fea 
would think that the Weight of thoſe two Columns of when w 
Air that preſs on his Stomach and his Back ſhould ſqueeze Air thi 
both Sides together, ſeeing the lateral Preſſure of Fluics breathir 
is equal to their perpendicular Preſſare; which is the Rea- counter 
ſon why any Liquor will run out of a Caſk, through a Theſe 
Hole made in the Side of it, as faſt as through one made or rathe 
at the Bottom. In like manner the Column of Air which becauſe 
preſſes on our Stomachs, acts as forcibly as that which Preſſure 
preſſes on our Shoulders. We before obſerved, that 2 in the 
Column of Air, which ſuſtains in a Tube twenty-eigit eumam 
Inches of Quick-filver, or thirty-two Feet of Water, is I ance « 


equivalent to theſe two Weights ſingly, and that the Baſe the ex 
of the ſuſtaining muſt be equal to that of the ſuſtained bim t 
Column; for Example, a Column of Air, that ſufizins a dilate 


| burlt. 


muſt neceſſarily be one Foot ſquare itſelf. Now as ve If 
can determine the Weight of a Column of Water one Air tl 
Foot ſquare, ſo can we alſe that of a Column of Air f and ce 
the ſame Dimenſions. A cubick Foot of Water weighs i fand! 
about ſeventy Pounds; conſequently a Column of Air one that 
Foot ſquare that ſuſtains thirty-two eubick Feet of Water, must. 
mult weigh thirty-two times ſeventy, or two thouſand do Artif 
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undred and forty Pounds; ſay only two thouſand one 


undred Pounds, which is the leaſt it weighs, and re- 

Liices it to the Weight of only thirty cubick Feet of 
water. Every Man, generally ſpeaking, is above five 

root high and one Foot broad; we will content ourſelves 

with the Allowance of five Feet, and ſet aſide the Thick- 

Frefs of the Head, the Shoulders, and the Sides, to diſcount 

For the leſſer Surface of the Legs: Thus then ſuppoſing 

im to conſiſt but of two Surfaces, each five Feet ſquare, 

the Preſſure of Air upon the whole Man will be that of 

ten Columns of Air, each Column one Foot ſquare, and 

| weighing two thouſand one hundred Pounds, and conſe- 
| quently the Sum total of Weights will be twenty-one 

E thouſand Pounds. We do therefore, according to this 

moderate Calculation, ſuſtain on our Bodies the Weight 

of twenty-one thouſand Pounds of Air. How ſurprizing 
that we are not cruſhed to Death by ſuch an enormous 

Weight! What dreadful Apprehenſions is not this Con- 

| fderation capable of alarming us with! But how do all 
our Fears vaniſh, or rather are changed into Admiration, 
when we come to underſtand how that little Quantity of 
Air that is within us, and which we are continually 
breathing in and out, is able by it's own Elaſticity to 
© counterbalance the vaſt Preſſure of the external Air! 
| Theſe two contrary Forces reciprocally deftroy each other, 
| or rather, though they both really act, are not felt by us, 
| becauſe they equiponderate. Now if this Equality of 
{ Preflure be deſtroyed, either by extracting the Air that is 
in the Body of the Animal, or by exhauſting the cir- 
cumambient Air, which may be effected by the Aﬀiſt- 
| ance of a Pneumatick Engine; in the former Caſe 
the external Air will ſqueeze the Animal flat, and preſs 
| him to Death; in the latter, the internal Air. will 
; N itfelf to that Degree, as to make him ſwell till he 
+ DUTIT, | C718 | 


If the Elaſticity or Spring of that little Quantity of 


Air that is contained within our Bodies is able to ſuſpend 
and counterbalance a Weight exceeding twenty-one thou- 
fand Pounds, it muſt neceſſarily act with a Force equal to 
that Weight, When we think of this, how amazing 
| Muſt appear the Mechaniſm of the Air, in which the great 
| Artificer and Creator of it has united two ſuch oppabee 
3 the Forces! 
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and to augment the one by diminiſhing the other: They 
can exhauſt the internal Air to give full and free Power to 
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Forces! The ſame Air that by it's external Preſſure q 
our Bodies continually threatens our Deſtruction by eruſ. 
ing us to Atoms, does at the ſame time make as grey 
an Effort within us to rend our whole Frame aſunder: 
Our only Security conſiſts in the Equality of theſe tu 
formidable contending Powers, the ſame Hand which 
formed them, to put in Motion the whole Syſtem of Nature, 
having balanced and tempered them in ſuch exact Propex. 
tion, as that the Violence of the one ſhould be repelled by 
the Activity of the other. 

Thoſe that are well ſkilled in Mechanicks know hoy 
to manage theſe Forces with a ſurprizing deal of An, 


the Preſſure of the external; an Example of which ve 
have in the Aſcent of Water in our Pumps, which in- 
mediately follows the Sucker upon it's taking off the 
Preſſure of the ſuperincumbent Air: Or they can over. 
come the Prefſure by increaſing the Spring of the Air, 
by applying to it a more intenſe Fire than that which n- 
refies the Air in our Bodies: Such is that ſurprizing Aug- 


mentation of the Air's Elaſticity in Gun-Powder, when 


it is put in Motion by the Fire that: is in the Sulphur, 
and darts with great Vehemence thoſe hard, ſhary- 
2 Particles, of which the Salt - petre is com- 
poſed. 

But however curious thoſe Diſcoveries are which have 
taught Men the Uſe of theſe active Powers of the Air, 
let us not yet take our Leave of the ſimple Workman- 
ſhip of Nature, but. proceed to conſider thoſe other ſtil 
more ſurprizing Effect, which reſult from the Structure 
and Formation of the Air. . 

Now the Air informs us, with no leſs Fidelity 
than Expedition, and from every Quarter, of every 
os that can any ways concern us, whether good or 

And, firſt, it is the Vehicle of Smells, 
by tranſmitting which to us it informs us 
of the good or bad Qualities of our 
Victuals; on the one hand, acquainting us with what is 


Smells, 


good and wholeſom, by thoſe agreeable Senſations which 


it conveys to us; and on the other, by making offenſive 


Impreſlions 
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[ferent Informations it ſends us by the | 
Miniſtration of Smells; it performs the ſame Office no 


we may conſider as ſo many Couriers which it diſpatches 
to us every Moment, to bring us News of what paſles 


our Buſineſs to make a proper Uſe of ſuch ſeaſonable 
| Advices. | ; 


| Curioſity of Philoſophers; yet after all their Study and 
Labour, your very Mechanicks and Muſicians, who have 
| attained to the Art of ſwelling, ſoftening, and variouſly 
modulating Sounds, give us better Satisfaction than all the 
| Attempts of Philoſophers to explain the Formation of 

them. Were the internal conſtituent Parts of all ſonorous: 
Bodies, whether of Wood, Metal, or any other Ma- 
terials, formed in the Shape of a Chord, a Gun- worm, 
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impreſions on our Senſes, it gives us timely Notice to 


beware of every thing that may be poiſonous, infectious, 
or unwholeſom, whether in our Meat, in the Air, or 
our Habitations. TY 6, | 

| Secondly, If the Air diſcharges the 

part of a faithful Monitor, by the dif- Sounds. 


&fs diligently, and more effectually, by that Intelligence it 
conveys to our Ears by the Mediation of Sounds, which 


oftentimes at a very conſiderable Diſtance from us. It is 


The Nature of Sound has very much exerciſed the 


or a wreathed Column, we might then probably give 
ſome tolerable Account of their Sound from the Vi- 
bration of their Parts: We might then ſay of theſe 
Bodies, thar they are compreſſed or dilated, are in a State 
of Tenſion or Relaxation, that they act upon the Air, 
which reverberating on them cauſes a Vibration in their 


| Parts, which decreaſes or ceaſes according to the Reſiſtance 


communicated through the Air from other Bodies, or 


| from that of the Air itſelf But laying aſide all fruitleſs 
| Inquiries how | theſe Motions in Bodies, and theſe Undu- 


lations in the Air, which are the Cauſe of Sounds, are 
performed, let us reſt ſatisfied with knowing that this 
particular Organization of the Air is a Property implanted 
in it by God, in order to communicate to us ſuch Notions 
as are of uſe to us, where the ſame Information cannot be 


had from the Sight. For Example; my Mind is em- 


ployed in contemplating thoſe numberleſs Leſſons of 


Caution and Inſtruction, diſplayed in the — and 
| + om- 
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Compoſition of theſe Elements which God has jy 
Pleaſed to create for my Uſe; I ſet my Thovohkr; 0 
work, and form divers Judgments thereupon; I fd that 
he has mage me capable of diſcerning clearly their Beate ſo on. 
and beneficial Properties, to the end that I may be ſupplied than half 
with thoſe Things I want, and be grateful for them; by Opportun 
I find alſo, that he has with-held from me the Power of BY Thus 
coming to the thorough Comprehenſion of their reſpettive Meſſenge! 
Natures and Eſſences, leſt I ſhould be too much exalteg Surprize) 
with the Conceit of my own Wiſdom, or be ſo much ſpeedy in 
taken up in the Purſuit of Knowledge, as to be divertes Concert 
from paying my Duties to him, and acknowledging my | neſs, it! 
Dependance on him, Theſe, ſuppoſe, are the Reflediom vpeats 0 
I make within myſelf, and as my Thoughts are inviſible ſo much 
they can only be known to me; how then ſhall I be ible a Tone. 
to communicate them to the Company I have the Honour | Mulick, 
to be with? By the Motions of my Tongue and Lips! Harmon 
find myſelf able to form ſuch different | the Note 
Speech, articulate. Sounds as are agreed on by the am re. 
: general Conſent of Mankind to be the WW” gent! 
Signs of ſuch and ſuch Ideas: By this means therefore, uz or 
thoſe who hear the Sounds which are faſhioned in the Air WW (9065 ou 


[Minute, 
eighty 1 
[Second t 


by the Motion of my Lips, become informed of thoſe From 
Ideas of which they are the Repreſentatives, and con- and pro 
ſequently become acquainted with my Thoughts and der. I Ar, let 
timents. Hence it appears, that the Air is the common Wh lemene 
Interpreter of all Mankind, and that Channel of Com- ordinar 
munication in which the moſt retired Secrets of our Hearts dabject 
are conveyed to each other. _ NS 


Nor does it only mutually communicate Intelligence to MW © 
_ Perſons that are within the Circle of Converſation, but ible to 
even to ſuch as are at a very great Diſtance from obe God's 
another: For Example; thoſe who live within a City can- I order 
not ſee what paſſes without the Walls that incloſe them, Nature 
nor can they who ſee the Enemy making an Attack at have a 
one Gate ſpread the Alarm immediately to thoſe who are cle c 
at the other Extremity of the Town, to give Notice of Laght, 
their Danger, by the ſole Stretch of the Voice; but the throup 


Centinel who from off the Walls ſpies the Enemy ap- fc E 

proaching at a Diſtance, gives the Signal by ſtriking ona *. 

Bell, the Sound of which is carried by the Air in a W Aro 

Second of Time, that is to ſay, the ſixtieth Part of a I * 0 
| : Minute, | 
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15 dern | Minute, one thouſand and eighty Feet, or a hundred and 
10ht eighty Toiſes all round the Watch Tower; in another 
adhd second the Sound is propagated other eighty Toiſes, and 


3 
2 
= 
1 : * 
"| 
* 
＋ 
3 


iveres Concert to the Audience all around with the utmoſt Exact- 


| neſs, it keeps true Time, runs over the nimble Diviſions, 


Bez ſo on. By theſe means the whole Town is alarmed in leſs 15 
(i ke than half a Quarter of a Minute, which gives them an 5 
Ws \ | Opportunity to run to their Arms, and repulſe the Enemy. 9 
owes l | Thus we ſee that the Air is the moſt expeditious : 
ſredtive BY Meſſenger we can employ. But neither is it (to our great J 
exaltes N Surprize) lets faithful in delivering it's Meſſage, than it is 5 
) much peedy in conveying it. It diſtributes the Harmony of a : 


m one God's good Providence, and watchful Care over us, in 
ty can- iſ order to gratify us with a Proſpect of all the Works of 
them, | Nature; for were the Air viſible, we ſhould no longer 
ack at bave a diſtin View of any other Objects; for every Par- 
ho zre ticle of the Air having a Surface ſufficient to reflect the 
itice of Light, we ſhould ſee all the Bodies that ſurround us, as 
but the through thoſe Rays of the Sun that paſs through a Camera 
ny ap- H cura, and which are reflected to our Eyes from thoſe 
g ona i little Atoms of Duſt that float about in the Air; Whereas, 
"in a b making the Air inviſible, God has not only given us 
+ of > more diſtinct Survey of his Words, but has alſo concealed 
Iinute, . from 


tees repeats the leaſt Inflections of the Voice, and does not loſe 
wiſible ſo much as a Quarter of a Note, or the leaſt Variation of 7 
be ible a Tone, In a word, it runs through all the Parts of j 
Honour i Muſick, and catches every Air and Grace that embelliſhes ; 
Lips I | Harmony ; it ſwells the manly Sound, and thunders in 
liferent WY the Note, or faincly flutters in ſoft dying Strains; it then A 
by the again revives, and with bold Touches kindles into Rage, þ 
be the or gently ſooths with pleafing Melody. Thus does it 7 
erefore, IM 10uze or calm the Paſſions with ſympathetic Sounds, and : 
the Air tunes our AﬀeCtions with moſt perſuafive Eloquence, i 
f thoſe From the wonderful Effects of Sounds, which are form'd 1 
d con- end propagated by the eaſy Motion of the 3 1 
nd Sen. Air, let us paſs cn to that amazing Ph- The As why ph 
ommon MW nomenon the Light, of which it is alſo the inviſible, 5 
f Com. ordinary Vehicle. And here the firſt R j 
Hearts MW Subje&t of Aſtoniſhment that preſents itſelf to us is, that a ö 
Fluid ſo nearly related to us as the Air is, and which ne- 
nee to ver ceaſes to act upon us, ſhould at the ſame time be invi- | 
n, but I fble to us; and yet this is nothing leſs than an Effect of 3 
1 
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placed in the middle of this Half, fo as to be able to ee 


from us the Sight of what it is for our Eaſe and Happineh Ine Atme 
not to ſee. Were the Air diſcernible like other Bodies, ne Mom 
the Vapours would be ſtill more ſo, the leaſt Smoke vod ilſſantly be 
disfigure the beautiful Landſkip of Nature. Life itt involved 
would become painful and uneaſy, we ſhould fee the H. Hor we e 
mours that are perpetually ſent out by Perſpiration fron {ilonger, * 
the Bodies of Animals, all the unctuous Vapours, all th the Sun i 
Filth and Naſtineſs that exhales from our Kitchens, receive! 


Streets, and common Sewers 3 Society would be rendered ſupon the 
inſupportable, and we ſnould ſeek for Health and Safety dy of A 
in Solitudes, flying to Woods and Deſerts to eſcape the the Eart 
Dangers that ſeem to threaten us, or to get out of the he alone 


way of thoſe Nuiſances, which would be the inevitable vera! Le 
Conſequences of ſuch a Sight. But nevertheleſs, leſt thok of Prop 
Exhalations, which ceaſe to be offenſive and hurtful tou through 
when diſperſed, ſhould, by being inviſible, inſenſibly g. ſdicular | 
ther and thicken ſo as to ſuffocate or injure us, God has not {Line of 
only freed us from theſe perpetual Apprehenſions, but a {Wa Ray o 
forewarned us of our Danger by the Senſe of Smelling, MW nzontal 
and reſcued us from it by the Current of the Winds, IWCourle, 
But however fine and delicate that Structure of the Air {WrefraCtec 
is, which renders it inviſible to us, yet it is not without flection 
a Degree of Force, ſufficient to refra& and infle& thoſe I that Lig 
Rays of Light which enter ſideways into it; from which its Dire 
Property of the Air, very great Advantages accrue 9 the Sun 
Mankind. | | ble to 
Now, in order to underſtand the Effeds rons th 

Pho Al- the of Refraction, let us divide the Circumfe- MW Lines t 
Eauſe of the Re- rence of the Globe of the Earth into 360 by us; 
fraction of Light. Degrees or equal Parts; the half of which Jp Power « 


Day be 
| pears, 
go Degrees, or one fourth Part, of the Heavens on one When 
Side, and as much on the other Side. Now it is certain, Zon, it 


is 180: Let us now ſuppoſe ourſelves 


come directly from him to ue, ſhooting up obliquely * 


that we then only begin to ſee the Sun, when it leaves the I Atmoff 
inferior Half or Hemiſphere, which is inviſible to us, and the Sig 
enters upon the Confines of that Half of the Heavens Ji Relt ; 
which conſtitutes our Hemiſphere : In like manner, when their J 
he has run his Courſe through our Horizon, we loſe I they fl 
Sight of him the Moment he paſſes into that which i I diſturb 
beneath us; and conſequently as his Rays do then ceaſe to _ 

| an 
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be Atmoſphere on one Side of us, it ſhould happen that 
dne Moment he ſets beneath our Horizon, we ſhould in- 
Rantly be deprived of the Benefit of Light, and be totally 
Evolved in Darkneſs: But this, we find, is not the Caſe; 
or we enjoy Day-Light a full Hour, oftentimes much 
Yonger, after the Sun is ſet, and as much Twilight before 
the Sun is riſen above our Horizon. The Advantages we 
receive from this Increaſe of Day, depend | 
[upon the particular Structure of that Bo- The Benefit of 

dy of Air, which God has diffuſed round the Crepuſcles, 

the Earth, the exact Altitude of which | 

he alone can meaſure, though we are ſure it is at leaſt ſe- 
Fvera! Leagues high. He hath eſtabliſhed ſo exact a Law 
Jof Proportion betwixt the Air and the Light that paſſes 
through it, that when the Motion of the latter is perpen- 
dicular to the Earth, it holds on it's Courſe in the ſame. 
Line of Direction, without the leaſt Deviation; whereas 
ta Ray of Light entring the Atmoſphere, either in an ho- 
© rizontal or oblique Direction, inſtead of purſuing the ſame 
| Courſe, and paſſing directly through the Atmoſphere, it is 
F refraſted down to the Earth, by which Bending or In- 
flection of the Rays, it's Inhabitants enjoy the Benefit of 
that Light, which, were there no ſuch Medium to alter 
irs Direction, would be of no Uſe to them. Thus, when 
the Sun approaches to our Horizon, ere it becomes viſt- 
ble to us, it projects into the Atmoſphere, which envi- 
tons the Earth, ſeveral Rays, which paſſing on in ftrait 
| Lines through the Atmoſphtre, would not be diſcerned 
by us; but meeting with a Body of Air, which has the 
| Power of refracting or hending them down to us, we have 
Day before the great Fountain of Light, the Sun, ap- 
| pears, and ſome time after it has taken it's Leave of us. 
When the Sun comes to be 18 Degrees below our Hori- 
| zon, it's Rays are no longer refracted down to us by the 
| Atmoſphere ; total Darkneſs does then enſue, and gives 
| the Signal for Man to ceaſe from his Labour, and repair to 
(Reſt; and if the Moon and Stars do then hold forth 
| their Lights, to mitigate the Horror of the Night, yet 
; they ſhine with ſo gentle and mild a Splendor, as not to 
diſturb his Repoſe. Thus we ſee how this Law of the 


Refraction of Light is calculated, by the infinite Wiſdom 


and Goodneſs of God, to be of univerſal Benefit to Man- 


kind, 
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kind, who thereby gain at leaſt two Hours of Lok Providence 
every Day, but more particularly to thoſe who inhabitt H nfirmities 


Frozen Zones ; who, but for the Benefit of the Crepuſce, Nrays cont! 


would be involved, for ſeveral Months together, in q After t 
continued Night. wonderful 
| This auxiliary Light, which is refracel Mare and F 
The Northern by the Atmoſphere, in the Night-tine, WW greemen 
Light, --- towards both the Poles, does often. WMkwixt the 

: times meet in it's Paſſage thither vit NReſflection 
a very denſe Air, thick Clouds or Collections of Snoy in Wilbbſerve, ! 


the upper Regions of the Atmoſphere, from which it ngle Boc 


reflected in different Directions, according to the differen WBeauty, a. 
Inclination of their Surfaces. Hence probably come thoſe Ne made 
| Streamers, which Philoſophers call Auroræ Boreal:; *, q Wphether 1! 
Northern Lights, and which fill the Minds of the cm-. {Wwhether i 
mon People ſo often with terrible Apprehenſions of ſone Mile Fount 


rom it's 
ninution | 
ks to it's E 
5 in the! 
o make 


Cireful Events, of which theſe ſeem to them ſo many Pro. 
gnoſticks, though in Reality they have been a commen 
Phænomenon in all Ages. Theſe Lights are no leſs fre 
quent in the South, than in the North ; the Reaſon of their 
appearing to us in this Quarter, more commonly than 


the other, being the vaſt Diſtance we are at from the all put 
South Pole, which hinders the Light reflected thence from ¶Nauſe it to 
coming to us, it neither being refſected nor refracted, any ſur Eyes? 
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farther than is neceſſary for our Occaſions. 

Nor is it the only Benefit we reap from 
Other Uſes of the Laws of Refraction, that the Day 1s 
Refraction. thereby protracted for our Uſe, even after 
| the Sun has finiſhed his Courſe from one 
End of the Horizon to the other; for if after the pitch 
Darkneſs of the Night, the Day were to break in ſut- 
denly upon us, in the firſt Strength and Power of it's Bright: 
neſs, the tender Organs of Sight would not be able to 
endure ſuch exceſſive Splendor, but be overpowered by 
the Violence of the Shock; whereas a gradual Increaſe of 
Light does inſenſibly ſtrengthen the Opticks, and prepare 
them for the Reception of a greater Degree of Lulite; 
the Twilight inures them to bear the Morning-Sun, and 
this again fortifies them againſt the more powerful Beams 
of it, when ſhining in it's full meridian Glory. Thus has 


See the Hiſtory of Gregory de Tours, who 20 an Eyeerwitneſs i 


the Northern Lights in the VIth Century, He died in 591 
| Providence, 
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ovidence,. in tender Compaſſion to our Weakneſs and 


nürmities, uſed; all poſſible Precautions that might any 


as 


vays contribute to our Security or Defence. 


After this ſhort Survey of, only a fmall Part of | chat 


Londerful Counſel and Deſign, that appears in the Struc- 
bare and Formation of the Air, and of that ſurprizing 


greement, eſtabliſned in the moſt exact Proportion be- 


wirt the Air and the Light: Let us beſtow a Minute's 
Reflection on the Nature of the latter. And here we may 
bbſerve, how great. a Scope for Inquiry and Debate that 
fingle Body yields, to which all other Bodies owe their 
Beauty, and the Variety of their Colours! And firſt it may 


e made a Queltion, Whether Light be a Body or no; 
hether it is the, Fire itſelf, or only an Accident of Fire; 


Whether it proceeds from the Sun, as from an inexhauſti- 
le Fountain of Light, which is.continually emitting it 


rom it's own Body, without ſuffering any Decay or Di- 


pinution itſeif ?, Or whether it be independent of the Sun, 
ps to it's Eſſence, being at all times, in the Night as well 
sin the Day, equally diffuſed round about us, and ready 
o make itſelf viſible to us, when the Fire of the Sun 
hall put it into a proper State of Motion, and thereby 
cauſe it to be reflected from the Surfaces of other Bodies to 
bur Eyes? Farther it may be aſked, by what inconceivable 


degree of Force the Sun can, project Rays of Light 


everal Years to perform, though moving all the time with 
t's greateſt Velocity? Or to what miraculous Cauſe ſhall 
t be aſcribed, that if we ſuppoſe numberleſs Millions of 


he Earth, there ſhould proceed from all the Points of the. 
erreſtrial Horizon, a ſufficient Number of Rays, to reflect 
ie Image of the whole Horizon in the moſt diſtin& 
anner, from every. particular Mirror? Again, how 
all we be able to account for that other molt amazing 
aznomenon, that if we ſuppoſe as many Spectators as 
e before ſuppoſed Mirrors, every Spectator ſhall be able 
d perceive diſtinctly the Image reflected from as many 
Irrors as he can ſee, while the ſame Repreſentatiors are 
ultiplied in ſuch a manner, as to be diſcerned by ten 


'* Newton's Opticis, : 
| VOL, III, ; K 4 thouſand 


om it's own Body to us, in leſs than ſeven Minutes“ 
me, through a Space which a Cannon-Ball would require 


rrors, or Looking-Glaſſes, placed at any Diſtance from 
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19% DIALOGUE XXIII. 
thouſand” other 'SpeQators at the ſame time, withoun 
Confuſion? Now how) ſhall we account for all theſe he. 
cils of Rays, croſſing each other ofteftimes in the Very 
ſame Point, meeting in fo many Focus's, reflected wi 
refracted ſo many ways, and yet painting the Obje& in 
the Eye with the greateſt. Accuracy and Proportion! 
All theſe Mirrors, and all theſe Eyes, have indeed only 
an imaginary Exiſtence; but were it poſſible for them tg 
be really placed in the manner we have been ſuppoſng, 
theſe Effects would immediately follow, without any Al. 
teration being cauſed in the Air; the Rays, which youll 
produce theſe Wonders, do every. Inftant proceed fron 
their Objects, and would be perceived diſtinctly in all Di 
og were there a ſufficient: Number of Eyes to behdl 
em. 
But we need not take in the whole Horizon, ſeeing the 
Light, that is reflected ſrom any one fingl 
Point of it, will -afford ſufficient Matter 
of Admiration and Aſtoniſhment; for 
take which we pleaſe, it is certain that 
there do fall upon that, as well as upon all other ins. 


ton's Opticks, 


. ginable Points, ſeven Rays of fo many different Tex- 


tures or Configurations, and which have the Power of ex. 
Citing in us the Senſations of ſeven different Colours, 2 
Red, Orange-Colour, Yellow, Green, Blue, Indigo, aud 
Violet: This is the Order, in which a fingle Ray dt 
Light, tranſmitted through a Priſm, diſtributes it's dife- 
rent Colours on a Piece of Paper; for every Ray of Ligit 
does really conſiſt of ſeven other leſſer Rays or Lines di. 
ſtin& from-each other; and which become viſibly ſo when 
ſeparated, by paſling through a Priſm: Now if the Poitt 
on which a Ray of Light falls, is diſpoſed by the N. 
ture of it's Surface, to reflect but one of thoſe ſeven leſſe 
Rays, it will then appear to be of the ſame Colour wich 


that particular Ray which is reflected from it; if it t:. 


flects more than one, it is then of a mixed Colour, as Cin- 
namon-Colour, Gridelin, Slate, Olive-Colour, &c. if it 
reflects none of theſe Rays, or ſcarce reflects them at al, 
it is then black, or inclining to black, according as the) 
are more or leſs abſorbed; if it reflects all the different 
Rays, it will appear white, Thus will this little Poin: 
abſorb or reflect the different Rays of Light, according ® 
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[++ is diſpoſed to do the one or the other, from the Nature 


of it's Surface, and the Texture of it's Parts. 

Nor is the Structure of thoſe Rays which ſtrike upon 
every Object, and are directed to every Part of Space at 
the lame time, more wonderful and ſurprizing than the 


Manner in which they are reflected, ſo as to paint on 
| the Retina, or optick Nerve, the diſtin Image of each 


particular Object, after having been. refracted and collect- 
ed by the different Humours of the Eye. Reaſon is loſt 
in the Contemplation of this natural Myſtery, and we 
muſt confeſs, with all poſſible Submiſſion. of our Under- 
fanding, that both the Work and the great Artificer are 


Falſe and deceitful then are thoſe Hopes which Philo- 


| ſophy gives us, of ever attaining to a perfect Knowledge 
| of the Eſſence and Compoſition of theſe Elements. We 
| have juſt now made it evidently appear from the Conſi- 


deration of ſome Effects, that every Particle of Air is of 


| itfelf a little Spring-Machine, contrived with wonderful 


Art and Skill, to execute the Purpoſe it was deſigned 


| for. How ſhall we have Patience after this, to liſten to 
| ſome Natural Philoſophers “, who (vainly raging that 


the ſhallow Line of human Underſtanding is ſufficient to 


| fathom all the Depths of Nature) tell us, with a very 
grave Face, that we are only to look upon the Air as 
| 2 hupe collective Body, conſiſting of a vaſt Number of 
| little Particles without any regular Shape or Form; or 
| as a ſort of Raſpings filed off from the Corners of a vaſt 


Multitude of triangular or hexagonal Bodies, by rubbing 


| one apainſt another? Mr. Des Cartes, who was the 
Founder of this Hypotheſis, was indeed a very great 
| Geometrician, but there may be ſuch things as geome- 
| trical Extravagancies and Chimeras; and of all philoſo- 


phical Deluſions, that of believing the Air, the Fire, 
tne Light, and the whole Syſtem of Nature, to be the 


| neceſſary, or even poſſible, Effect of Motion impreſſed 


on Matter, is the moſt dangerous and fatal; for how- 
ever this Conceit may have gained ground with ſome 


| Men of great Abilities, yet it certainly has a natural 


Bi The Principles of Des Cartes. Rohault's Phyficks, Part 3. 
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Tendency to make us ungrateful, by placing God at tm 

reat a Diſtance from us, and: to lead us into Error, » 
Peng founded on abſurd and irrational Principles, [4 
Matter be never ſo differently modified by Motion aud 
Friction, yet nothing can reſult, from theſe Cauſes hy 
ſluggiſh, inactive Maſſes of Matter without Beauty d 
Proportion, or by perpetual Friction it will be pulverizel 
into Atoms. The Motion impreſſed on Matter i; 
blind, ſenſeleſs, mechanick Power, incapable of itſelf tg 

roduce any one Inſtance of wiſe Deſign, Order, or li. 
N it is impoſſible for it to form an organized Body, 
or to give Being even to an Orange or a Cabbage. What 
but a Hand directed by Skill and Wiſdom, could poſibly 


contrive within the Rind of an Orange, thoſe little con- 


yenient Apartments, to contain a Juice ſo delightful and 
refreſhing to the thirſty Inhabitants of Sun- burnt Cling? 
What elle could fold and faſhion the leſſer Leaves of a 
Cabbage, into that firm compacted Globe, and ſhelter 
them from the cold Air, and the Inclemency of the Wes. 
ther, by a thick Covering of the larger Leaves, in order 
to make them more tender and delicious? Now if ve 
can diſcover the Footſteps of Contrivance and Deſign in 
the Formation of an Orange ; if God has not thought it 
derogatory to his Honour and Majeſty to diſplay his 
Wiſdom and Power in the Creation of a Cabbage, by a 
particular Act of his Will, for the Service and Nouriſt- 
ment of Man, ſhall we deny that the Air, the Fire, the 
Light, and all thoſe heavenly Bodies that move in ſuch 
exact Order and Harmony round us, and for us, were 
ereated by ſo many ſpecial Acts of the Divine Appoint- 
ment; No; nothing but the immediate Exerciſe of li 
Power and Wiſdom could give that ſurprizing Force of 
Elaſticity to the Air; nothing leſs than Omnipotence 
could multiply the Rays of Light ad infisitum, divicing 
every Ray into ſeven Lines or lefſer Rays of different 
Colours; nothing but the ſame mighty Hand could form 
the Elements, allotting to each it's proper Province aud 


Powers, balancing thoſe Powers in the moſt nice Pro- 


portion, and conſtituting that mutual Relation and De 

pendence betwixt one Element and another, ſo neceſlat) 

to the Order and Harmony of the whole Sy ſtem. 
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B Motion capable of mixing and uniting Elements of 
o contrary Natures as Fire, Air, and Water, in ſuch 
exact Proportion as not to deſtroy each other; or of 
giving, as it were, Wings to the Air, or the Fire, to 


Uſain the Water, and to keep it in a conſtant State of 


Motion and Pluidity?. Is Motion capable of regulating 
the Quantity of Vapours and Rain in the Atmoſphere, 
ſo as that they ſhall be juſt ſufficient to water the Earth 
without cauſing an Inundation? Can it with Foreſight 
and Defign form the Hail of ſuch a Size, as that it ſhall 
be big enough to deſtroy the Fruits of the Earth, and 
to puniſh the Wickedneſs or Ingratitude of it's Inhabi- 
tants, and yet prevent it's growing to be as big as Rocks 
tor Mill-Stones, leſt it ſhould beat down the Trees or dil- 
people the Earth? Or if Motion was ſufficient at firſt 
to form the Air, and to temper. the Spring of it; to pro- 
dice the Fire, and endue it with that extreme Force; what 
other Power ſhall we call that which ſo often compreſſes 
and condenſes the Air, reſtrains the Fury of Fire, keeps 
it locked: up in a Piece of Sutphur, confines it Priſoner 
in Qjl of Wood, and keeps it motionleſs and inactive in 
our Cellars and Storehouſes, that it may be ready on 
all Occaſions to be imployed for our Uſe and Service! 

Let us- then conclude, that he alone who frit created 
every Atom and Particle of Matter, of which the un- 
verſal Syſtem of Nature is compoſed, was able to gire 
to every Part that proper Form and Texture, as ſtiould beſt 
promote the Beauty and Uſefulneſs of the whole Structure: 
Nay, fo abſurd is it to ſuppoſe that mere Motion is the 


efficient Cauſe of the regular Formation of each Element, 


that, common Senſe will tell us, that the Motion of all 
the Bodies in the Univerſe, and the Action and Operations 


of the Elements, are the natural Effects of that admirable 


- 
* 


Form and Fitneſs which God has beſtowed on all the Parts 


of Matter, and of that Order and Harmony which he 
has eſtabliſhed throughout the whole; as Motion im- 


preſſed on a Maſs of Iron, Copper, and other Materials,, 


will never be able to produce Wheels, Springs, or any 
Machine; but Wheels and Springs being well made and 


fully put together, will produce juſt Movements, and 
à regular Machine. 


K 3 and 


In a word, we can attain to a com- 
petent Knowledge of the Motions of the Air, the Fire, 
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and the Light; we can make deep Reſearches by Stu 
into the Properties of theſe Elements, and the Influency 
they have upon us, and thence learn how to emply 
them to our Uſe and Convenience; and thus far gy 
| Knowledge is commendable ; but then here we ought 
ſtop; for as to the particular Nature, Effence, and Strudur 
of the Air, and the other Elements, he alone who made 
them can thoroughly comprehend them. It is for u 
therefore to praiſe his Goodneſs, and be thankful to hin, 
who has created all theſe excellent things for our ſake, 
to make a proper Uſe of them, and to reſt ſatisfied and 
contented with knowing ſo much of them as he hu 
thought ſufficient for us, 5 
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De PRIOR and CAEVALIER? 


E begin to ſoar in our Speculations: 
We have quitted the Earth to take 2 
Survey of what paſſes in the Regions of the Air: Pray, 
what hinders us from taking a higher Flight, and dil- 
courſing on the celeſtial Phænomena? Methinks I ſhould 
take a great deal of 'Pleaſure in making a Viſit to the 
Sun. Will our Philoſophy help us to an Acquaintance 
with the Nature and Operations of that bright Lum! 
nary ? 33 8 


Chevaler, 


* Whatever is, or may be dug out of the Earth, we call a 
Pris, 
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2 du Prior. Permit me, my dear Chevalier, to clip the 
900 ing; of your Curioſity. I am indeed delighted to find 
— in vou ſuch a Thirſt after Knowledge, but let us not ſoar 
far u high above the Earth, leſt we meet with the Fate of 
quht u Karus; though the Story is fictitious, yet the Moral is 
Strucun ndructive; beſides, I do not know whether it be law- 
ho mae al to extend our Curioſity much farther. We all be- 
; for u old the Beauty of the Sun, Moon, and Stars, and en- 
to hin, Wo all thoſe Benefits that flow from their — and 
ur fakes onſtant Revolutions. Vou will ere long, probably, have 
fied ad an Opportunity of going through a Courſe of Aſtrono- 


my, and get acquainted, with the Motions of thoſe. hea- 
ven) Bodies, which divide the Life of Man into that 
lagreeable Variety of Times and Seaſons with which it is 
Ediverfified ; but as to the particular Nature and Structure 
ſof that glorious Luminary, which is, as it were, the 
very Life and Soul of Nature, it would be Preſumption 
in me to undertake to give you a Deſcription of it, who 
am not thoroughly acquainted with that of a Straw, that 
is blown about by the Wind, The Contemplation of 
the Heavens, and the heavenly Bodies, makes one great 
Part of the Happineſs of our Lives; but the Nature of 
that innumerable Multitude of Lights, which, on account 
E of their vaſt Diſtance from us, appear but as ſo many 
E opangles through our very beſt "Teleſcopes ; their Ope- 
© rations and Influences, their Uſe and Deſign; theſe are 

— © Diſcoveries, which, in all Likelihood, we muſt never ex- 
| © peſt to attain to in our preſent State; let us then return 
to the Earth, which is appointed to be the Place of our 
Abode; this was created for our Nouriſhment and Enter- 
| tainment, and as we: are to look upon it as our Eſtate. 
and Poſſeſſions, it behoves us to inform ourſelves of the 
| real Worth and Value of it, to keep an Account of it's 
| Various Productions, and to take a general Survey of it. 
| Hitherto we have viſited the moſt beautiful Apartments 
of this our great Habitation, and ſeen the chief Furniture 
| that they are adorned with; from the upper Apartments 


let us deſcend into the Cellars, and ſuch of them as are 
under Ground. n | ME 


K 4 
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FT bere are feveral Sorts of Mater and Jewels, 
A which are abſolutely neceſſary to * gers 
3228882 order to procure him a decent and on. if we ma) 
8 modious Habitation: Now it is cena WM fack into 
that God might have placed all theſe Materials on the Larceny to 
Surface of the Earth to be near at hand, and ready Wi removed o 
be employed on all Occaſions ; but then the vaſt Quy, in the dark 
tity of them would have almoſt covered the Fin hy taken \ 
whereas now our Land is happily difincumbered of al | Examinatic 
that troubleſom Luggage, and the Surface of the am WE The Mill 
diſengaged of thoſe Embarraſſments which would other. Stones, de 
wiſe obſtruct all Huſbandry, and the free Paſſage of its | themſelves, 
Inhabitants. Metals, Stones, and a hundred other Ma. or Milapp 
terials which are conſtantly employed for eur Uſe, ad would nev 
were deſigned to be a never-failing Treaſure for the der- 


w | but to the 
vice of all ſucceeding Apes, are carefully locked vp in us. 


vaſt Storehouſes under our Feet, where we are fure b Frior. 
find them in all Caſes of Neceſſity; for Providence has addicted t 
ſo wiſely ordered it, that they are not buried near tie cent, and 
Centre of the Earth, nor yet at ſuch a Depth as to MW W are of a 
make them inacceſſible by us, but at ſuch a proper Di- | rather that 
ſtance below the Surface, as that the Coat of Earth above cies. Th 
them ſhould have a ſufficient Depth of Soil to produce (i quit the! 
Fruits for the Uſe of Man, and yet not to be of ſuch a xpreſſion 
'Thickneſs as to prevent his digging down into thoſe ſub - Cheval. 
terraneous Magazines of Treaſure, which are there depo- I a | 
in this ref 


ſited to ſupply his Wants and Occaſions : By this Piece of m | 
natural Oeconomy we enjoy a double Advantage, and the tbe fine. ! 
ſame Spot of Ground yields us a two-fold Crop. | ſhort, is t 
. Chevalier. I find then you are here again of a different I er Marb! 
Opinion from my good Friends Horace and Owid; though buried u 
the Reaſon, I perceive; is, becauſe: they are not always Abſurdity 
of the ſame Side with Reaſon and Truth: If I may take kbly affec 
Harace's Word for it, Gold can no-where be better lodged IM while we 
than in the ſecret Boſom of the Earth“: Nay, he ad. ©) Pre 
viſed the Romans in good Earneſt + to take their Gold dur Lot) 
Dy, „melde Bram Side, and 
Gi Cum Terra celat. Carm. 3. Od. iii. under QUuI 


In Mare proximum | | Manner, 
Gemmas, & Lapides, Aurum & inutile, | 
Summi Materiam Mali, 1 EY | * — 

Mittamus. Carm, 3. Od. xxiv. Ou⸗ 
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and Jewels, and fling them all into the Sea, to remove 
from them, as he terms it, the Root of all Evil. And 
it we may believe Ovid“, it is a Crime for Man to ran- 
© ack into the Bowels of the Earth, nothing leſs than 
# Larceny to purloin thoſe Riches which God on purpoſe 
removed out of our way, and concealed from our Sight 
in the dark Caverns of the Earth. I was indeed mighti- 
| ly taken with theſe Thoughts at firſt ; but upon a nearer” 
| Examination I find neither Senſe nor Reaſon in them. 
The Miſchiefs that are occaſioned by Gold and precious 
Stones, do not proceed from the Nature of the things 
| themſelves, but from, our inordinate Pyrſuit after them, 
| or Miſapplication of them; for certain it is, that God 
| would never have placed theſe things within our Reach, 
| but to the end that they might be made ſerviceable to: 
Us. | 


Prior. Your poetical Gentlemen are oftentimes much 


g addicted to affix a Mark of Guilt on Actions very inno- 


cent, and on the contrary, to make flight of ſuch things 


| as are of a very criminal Nature; for it is the Marvellous, 
| rather than right Reaſon, that generally guides their Fan- 
| cies. Thus, you ſee, it is no new thing for People to 


quit the Side of Truth for the ſake of a bold, glowing, 
xpreſſion. el 

_ Chevalier. By your Leave, Sir, I cannot help think- 
ing that Truth has here the Advantage of Fiction, even. 
in this reſpect; for where is the Marvellous? Where is 
the fine Thought, or glowing Expreffion ? Or, where, in 


| ſhort, is there any Reaſon or Senſe in ſuppoſing that Gold 
or Marble ſhould be created for no other End than to lie 


buried under Ground? Nay, there is Contradiction and 
Abſurdity in the Suppoſition ; whereas we become ſen-- 
kbly. affected with. Love and Gratitude towards Providence, 
while we look upon it as having an Eye to our Good in- 
every Production of Nature, and as having aſſigned us. 
our Lot where Plenty and Delight ſurround us on every 
Side, and provided for us ſuch a vaſt Variety of Riches. 
under our Feet, which. are lodged in the moſt convenient 
manner, as on ſo many Shelves, one below another. 


* 


Itum eſt in Viſcera Terræ: | 
Quaſque recondiderat, Stygiiſque admoverat Umbris, 
Effodiuntur Opes, Cc. Metam. i. 
: T FD I 
* ©: Rrier. 
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Prior, Let us now unlock theſe ſubterraneous Rey 
fitories, and ſee what they contain. But ſince we hae 
free Acceſs to the Count's Cabinet, we will, if you think 
proper, take a curſory View of ſome of thoſe lit 
Apartments, in which he has difpoſed, in Order, Samples 
of moſt of thoſe Subſtances Which We find under Ground: 
He has ranged the whole into five different Claſſes, «x 
Oils, Salts, Earths, Stones, and Metals, each of which 
has it's proper Apartment. The Door of the Cabinet 
opens like that of a Scrutore from the Top downwards, 
and being let down half way, is ſupported by a Ref, ſo 
as to form a kind of Table, whereon to lay any thing 
you take out of the Cabinet: In the Niches between the 
Partitions are written the Names of thoſe Things they 
contain, and through a tranſparent Cryſtal you fee di. 
ſinaly every Particular, without taking it out of it's 
Place. The three firſt Claſſes ſhall be the Subje of this 
Day's Entertainment; and we will reſerve the Stones 
and Metals for another Time, when we make a Vißt 
" Arg Quarries and Forges that are in the Neighbour- 

The Oils and Juices, whether liquid or 

The firſt Tire conſiſtent, that are found under Ground, 

of Drawers, are Sulphur, Bitumen, Naphtha, and per- 

| haps ſome others. Theſe Subſtances are 

Unctuous Bodies. nearly allied to each other in their Na- 

ture, and ſeem to agree in their Prin- 

Ciples by the Likeneſs of their Smell and other Qualities; 

but they vary in their Colour and Form, according to 

_ different Sorts of Matter that are incorporated with 
them. | 

| The natural Sulphur is generally found 
Sulphor, in Places adjoining to Volcanos, though 

it is alſo to be met with in other Places. 
It will melt when put in a Pan, and ſet over the Fire; 
they then caſt it in Molds, and ſend it us in Cakes or 
Sticks. Notwithſtanding the Fire with which this Body 
abounds, a Stick of it put into Water will cool it 2s 
effectually as ſo much Ice; for the Fire remains ſhut up 
within the finer Particles of it, while the Water only dil. 
folves a ſmall Salt which contracts it, and thereby hin- 


ders the external Heat from penetrating it as 3 
ne 
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one great Uſe made of Sulphur is to 

whiten Caps, and other woollen Manu- It's Uſe, 
factures. It is alſo a ſovereign Remedy  \ | | 
E againſt any Infection from an unwholeſom and peſtilen- 


© Phyſicians in many Caſes; and laſtly, by mixing it with 


5 | Salt-petre, Men have attained to the Art of making that 
* murdering Powder with which they make ſuch terrible 


we I infinite Service in the Defence of Kingdoms, could 
© IF Juttice and Valour be proof agalnſt the miſchievous Effects 


f. Nothing approaches nearer to the Na- 2 
bey | ture of Sulphur than Bitumen, which Bitumen, or Af- 


x WM is ſometimes gathered under Ground in Phalws, 

% MW brittle Maſſes of a fat, inflammable Sub- **ͤVn 
his ſtance, ſometimes like a glutinous Matter like the Pitc 
which diſtils from the Pine-Tree; though generally Bitu- 
ißt men boils up out of the Earth, and ſwims on the Surface 
of the Water, like a black Oil or Scum, which thickens 
to a Confiſtency after being expoſed a little while to 
the Air; and in this Form it is found in certain 
ad Springs, and on the Waters of the Dead-Sea, or the 
Lake Apbaltites, which covers the ancient Valley of 


af ; Sodom, | | 
la. Petroly, or that Oil which runs from 


in- the Bottom of Rocks in ſeveral Countries, Petroly, or Rock 
«: and Naphtha which has that peculiar Pro- Oils and Naph- 
to perty of burning under Water, are only L | 
th different Kinds of bituminous Bodies. 


| They are uſed in ſeveral medicinal Preparations, and in 


d black Varniſhes. In Sicily and other Places they burn 
b them inſtead of Oil in their Lamps; it is alſo very com- 
s mon in moſt Countries to tar the Outſide of Ships, the 
e; Cordage, and any thing which they would preſerve from 
or © Dtting in the Water, with a Compoſition made of theſe 
7 | Ingredients, | | 8 
s | Naphtha has a principal Part in thoſe beautiful Fire- 
p | orks which are played off on Occaſions of publick Re- 
| Joicing, and probably made one Ingredient in the Com- 
\- Poſition of that ſort of Wild-Pire invented by the Grecians 
„about 717, ſo much taken notice of in the Hiſtories of 
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tial Air; and different Preparations of it are uſed by 


Havock with one another, and which indeed would be ef 
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204 DIALOGUE XXIV. 
thoſe Times, and which ftuck ſo: faſt to the Cl 
thoſe Seldier: on whom it was flung, that there _ 
Poſſibility of extinguiſhing it. The Art of making thi 
Wild-Fire in Perfection was loſt, it ſeems, by the Inver. 
tion of Gun-Powder, which does but too well ſupply ir, 
Place. . 1-23-43 © | | 
: Camphire, which burns upon the Wa. 
Camphire no ter like Bitumen, is perhaps nearly d 
Foflll, the ſame Nature; but is not a Foſſil, by 
7 ,::+  _ a kind of Gum or Rofin which is voided 
by ſome certain Trees in China and the Iſland Bornto, at 
the Roots of which they find it caked together in Cluſter 
of different Sizes. il 1 
Iet, which is ſo much eſteemed for it 
. e or. beautiful Blackneſs, it's Hardneſs, al 
pr ama for taking ſo fine a Poliſh, appears to 
de nothing but a ſort of black Bitumen 
mixed with chalybeat Particles, and hardened by Petri 
faction. 2 I et 3--: F 
2 +. . , Yellow Amber is produced in the {ame 
. manner, has the ſame Smell, and the 
55 Ty 5 ſame Elaſtieity or Power of attraQing 
S tttaws and other light Bodies after being 
| .. - heated by Friction. We are informed by 
ſome learned Pruffians , that they not only ſeek for 
Amber at the Bottom of the Sea along their Coaſts, 
whither it is driven by Storms and Tempeſts from where 
N 15 firſt formed, but that they find it alſo in the Earth 
in ſeveral Parts of Praffia, between Layers of vitriolous 
and bituminous Matter, which lie in Strata one above 
another like thin Planks of Wcod. This Amber is one 
of the greateſt Revenues the King of' Prufia has, who is 
ſole Proprietor of this Commodity. 1 
Chevalier. J have often ſeen in the Cabinets of the 
Curious, Pieces of yellow Amber, in which one might 
diſcern Inſects preſerved in their perfect Shape. Now if 
yellow Amber were, as theſe Virtuoſos informed me, a 
Gum that hardened at the Roots of thoſe Trees from 
which it diſtilled, one might eaſily account for theſe 


£ See the Diſutation of Mr. Hartman in the Philoſophical Tranſ- 
actions abridg d by J. Lowthorp, 7. 4. P. 473. 4 
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tle Inſects being made Captives in it; but pray, Sir, 


by what Fetch of Philoſophy will you account for Gnats 
and Beetles taking up their Lodgings under Ground, 
in the Heart of a Maſs of this congealed oily 
Matter? VVV | 
Prior. Nothing is more common among Inſects than 
for them to ſhelter themſelves under Ground againſt the 
Cold at the Approach of Winter, where they may very 
eaſily, in the Courſe of ſo long a Sleep, be ſurprized and 
ſurrounded by a Diſcharge of this Oil. Some are of 
Opinion, that there are Germans who have the Secret of. 
ſoftening Amber; but however this be, it's probable that. 
thoſe Animals which we ſometimes ſee preſerved in, Am- 
ber, are rather the pretty Deluſions of Art, than the Work- 


Chevalier. Do you derive the For- 


mation of Ambergreaſe from the ſame Ambergreaſe 


Original, whoſe agreeable Smell is Are, Anba-— 
ſo very difterent from that of Bitu- N TTY 


Prior. There is alſo a ſort of Bitumen that has a very. 
balſamick Smell“; ſuch is the white Petroly or Rock- 
Oil of Modena; nor is it at all impoſſible, that the Water. 


in its Courſe under the Rocks ſhould carry with it certain 


4 
* 


0 


odoriferous Oils, which afterwards ſwim on it's Surface, 


| and acquire a greater Degree of Fragrancy in the Air, by 
exhaling thoſe Juices which might have too ſtrong a Smell: 


And this is the Opinion of ſome Naturaliſts. Others 


| take Ambergreaſe to be pretty much of the ſame Nature 
with Muſk and Civet. The former is an | 


* 
af 
79 
0 
„ 
5 


Oil with which Nature has provided the Muſk. 
Antelope, probably to give a ſhining | 
Gloſs to it's Hair, and to preſerve it from the Rain. 
This kind of Goat, ſo common in the Kingdoms of 
Bouton and Tonquin, carries this Proviſion in a Poke or 


| Bag like the Caſtor, and pretty near in the ſame Part of 
| his Body. Civet is taken in the like 


manner, from a ſort of Cat or Fox, and Civet, 
which is called a Civet-Cat. Amber- 
greaſe, if we may credit ſome Authors, comes alſo from 


#* Sennertus de Bitumine. 
a Seas 
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a Sea-Animal of an amphibious Nature, which has u 
abſolute Occaſion for ſuch a Proviſion Wherewith to oil ir, 
Hair: But this is only mere Conjecture; beſides, ſuch 
great Quantities of Ambergreaſe have been found together compoſed ar 
that it ſeems ſtrained and unnatural to have recourſe t Fhaps, both 
ſuch a Suppoſition : Others will have it to come of a fil ſerent kinds 
meaner Extraction: In ſhort, there are various Opinion, The little 
but nothing certain yet diſcovered, touching the Origin upon their ui 
of AmbergreaſG. VV lappointed to 
Chevalier. Pray for what Uſe were all theſe Oils tha I angles, the 
you have been inlarging upon deſigned? I do not ſt many little! 
how they can be ſerviceable in any reſpect under Non every Sid 
Ground. ME | Pegs and Na 
Prior. Thoſe different Oils being variouſly diftribuel N may, when 
under Ground, mix with the ſubterraneous Waters, and like ſo man) 
run into the Sea, from whence they are exhaled together Nas ſo many 
with the Vapours, but diſperſed in ſuch ſmall Quantities in like man! 
as not to affect the Senſes, when they firſt deſcend with them inſtead 
the Rains upon the Earth; but afterwards collecting their produce the! 
ſcattered Forces, and uniting with the Salts which they | the Nail car 
meet with on the Earth, enter into the Subſtance of Vege. MW without bei 
tables, and become the Principle of thoſe ſweet Savours MW it is driven 
and Smells which regale our Senſes in Plants, Flower, between th 
and the Fleſh of Animals. | to the gre: 
| Chevalier. Here is a Catalogue ef ¶ ads on thof 


in Points 
hether by 1 
rogeneous 


II. Tire of ſtrange Names with a Witneſs on the pelled by t 
n Phials of this ſecond Repofitory. Sa And as Sal 
Salts, Gemme, Nitre, Salt-petre, Vitriol, Bo- I likewiſe th 
rax, Colcothar, Arſenic: Their very ture, does 1 

Sounds are enough to frighten one. | well as tho 
Prior. They are Names of Things, it is true, which W put in Mo 


may do a great deal of Miſchief ; but you will pre. BW a Menſtrar 
ſently ſee how happy we are in being poſſeſſed of I precipitate 
them. | | | | affolving I 
Salt, which makes. one Ingredient in the Compoſition Vehicle of 
: of all Bodies, and ſeems appointed to be all Bodies, 

The Uſe of the Cement of the whole Syſtem, is, Office. 
Salts. generally ſpeaking, an Element of a hard, Nor is i 
inflexible Nature, whoſe ſmalleſt Parts the ſaline 
have ſeveral Sides or flat Surfaces, their Extremities end- Fluids, ſee 
| | Bubbles ot 
* Nubuſdam wid:tur e Stercus Palænarum. 


ing 
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Ing in Points: It varies both in it's Sorts and in it's Effects, a | 
its Whether by reaſon of it's incorporating with other hete- . 1 
uch rogeneous Matter, or becauſe the Particles of which it is 15 
her, compoſed are of different Configurations : Though, per- 78 


ep baps, both of theſe Cauſes may concur in producing, dif- 
ſtill We ferent kinds of Salt. | | 
W, WW The little Lamine of Salt that are found in all Bodies, 
gin upon their undergoing a Separation by Fire, are probably 
E:ppointed to fix and hold together, by their Points and 
hat WF Angles, the Parts of other Elements; being, as it were, ſo 
fee WW many little Pegs which penetrate the Pores of other Bodies 
der on every Side, and faſten them cloſe together: But as the 
pegs and Nails, which ſerve to join one Body to another, 
tel WW may, when they are too large or too numerous, become 
and WF like ſo many Levers, and ſerve only to diſplace them, or 
her as ſo many Wedges to cleave and rend them aſunder ; ſo 
ties in like manner, the Salt may oftentimes break and diſſolve 
th mem inſtead of pinning them together. But it does not 
cir WE produce theſe Effects immediately of itſelf, any more than 
ae the Nail can act upon Bodies, and force it's way into them, 
ge. without being driven by the Stroke of the Hammer; but 
urs it is driven by the Percuſſion of the Spring of the Air 
en, between the Interſtices of the other Elements, according 
to the greater or leſſer Degree of Force with which it 
of ads on thoſe Bodies that are near it: It may alſo be im- 
the pelled by the Action of other Bodies preſſing upon it: 
dal And as Salts do enter into the Pores of all Bodies, ſo 
bo- WF likewiſe the Water, which is ſtill of a more ſubtle Na- 
ry ture, does infinuate itfelf between the Particles of Salt as 
well as thoſe of other Bodies, which being diſſolved and 
ch put in Motion by the Action of the Fluid, do conſtitute 
re. 2 Menſtraum of floating Corpuſcles, which naturally 
of FW precipitate when the Fluid is in a State of Reſt. By this 
diſſolving Power of the Water, it becomes the principal 
cn Vehicle of the Salts which it conveys into the Pores of 
be all Bodies, where it leaves them to execute their proper 
is, Office. 5 bye 1. 14 | 
0, Nor is it only the Action of Fluids on the Surfaces of 
rs WF the ſaline Particles, that keeps them fluQuating in thoſe 
Fluids, ſeeing it is not to be doubted but that there are 
| Bubbles of Air contained in thoſe very minute Corp 
| | wic 
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208 ; 
which render them as light as an equal Bulk of the ul uniform, im 
in which they ſwim. 2 30 eee could not pe 
Thboſe Salts which are conveyed in a Vehicle of Wan, I and therefor 


or impelled by the Spring of the Air into the (ny 
Cavities of Bodies, or into other Pyramids of Salt, d 
make their Entrance by one of their Angles or Pojng 
the better to facilitate their Paſſage. All the Particles g 
Salt apply their flat Surfaces together, and preſerve the 
ſame determinate. Figure: The fineſt Grains of our com. 
mon Salt ſeem all cut into eight Angles and fix Sides, like 
a Die, and conſequently this ſort of Salt chiefly conſid 
of Maſſes which are of a ſquare or cubical Figure, Th 
Particles of Alum exactly reſemble Pyramids. - Nitre, 3 


| of this or'th 
| on purpoſe : 
may theref: 
Salt, as we 
both the © 
; profound V 
| Creator, A 
: roceed to 
© of Salts w! 
ate fo m 


Hartſocker, Lewenhoek, Robert Boyle, the Letters of Mr. Bourge: 
on the Formation of Salts, Mr. Lemeri's Courſe of Chymifiry, and to: 
. Memiires de l'. Academie des Sciences, 


uniform, 


well as Cryftal, conſiſts of Parts that appear to have u Benefactor. 
Sides, and which, by lying one upon another, form a en Cbewvalie 
of hexagonal Columns. Vitriol is compoſed of Lozenges, lie under tc 
The Parts of Arſenick are more flat, but extremely MW for me, fe: 
harp and pungent. All theſe Salts, whatever be the {MW Virtues, b 
manner of their Aſſociation, do always form themielvs WW Prior. 1 
into Maſſes of one regular Figure, which never varies, placed toę 
Our Adepts“ in Natural Philbſophy have taken great Ping {WF or Mineral 
to account for the Regularity of all thefe cryſtaline Bodies; though th 
they have called Geometry in to their Aſſiſtance, and .: MW ſame. I. 
tzmpted to eſtabliſh their Syſtem on nothing leſs than De. probably 
monſtration ; nay, ſome of them have gone ſo far, 2 to MW Quantities 
take the Liberty to abuſe others for having miſtaken Tis found 
triangular for hexagonal Figures. I am too ſenſible. cf Cryſtal. 
my own Inſufficiency to bear any part in theſe lezrned MW forms ſub 
Diſputes ;. and therefore will content myſelf, my dear af Salt, c 
Chevalier, with: making one Remark very obvious aud conveys i. 
reaſonable, and which is of more . neceſſary, Uſe to you is ſeparat 
than an exact Knowledge of alb theſe Figures; viz. If all Salt is by 
the Particles of which every particular ſort of Salt is com- ſame Na 
poſed, do, either in falling one upon another, or uniting mixed w. 
on one common Baſe, form themſelves into Maſſes which why the 
are always of the ſame regular Figure, we muſt hence Coaſts of 
conclude, that all theſe Salts were from the Beginning Cheva 
cut and fathioned by the ſame Hand, and formed by one od es 
| . r they bru 
* You may ſee on this Subject, She Diſſertations. of Guillelmiui, - 


| Snow? 


V 
* 
» 


OT 
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Flug ; uniform, invariable Model. Motion impreſſed on Matter 


could not poſſibly act with ſo much Order and Regularity ; 


and therefore every Grain of Salt muſt have been created 
of this or that particular Figure rather than of any other, 
on purpoſe to produce this or that particular Effect. We 
may therefore obſerve of the leaft Pyramid or Grain of 


salt, as we before did of the ſmalleſt Bubble of Air, that 


8 A 7 28 ” K N 
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both the one and the other do as fully demonſtrate the 
profound Wiſdom, Counſel, and free Agency of their 
| Creator, as the Sun and the Earth. We may now 


roceed to take a curfory View of the different ſorts 


of Salts which he has ſhaped for our Uſe, and which 
ate ſo many Gifts beſtowed upon us by our kind 


Bene factor. 


| Chevalier. J was little ſenſible of the Obligations we 
| lie under to him for theſe Benefits, nor indeed was it poſſible 
for me, ſeeing I am not only unacquainted with their 
> Virtues, but even with their very Names. 
Prior. The three firſt ſorts of Salt that you ſee here 
placed together in theſe three Glaſſes, are Sal Gemmæ, 
or Mineral Salt, Sea Salt, and Well Salt: 
though theſe three are originally the Sa! Cemmæ, or 
ſame. The Water of the Deluge did 
probably leave | 
Quantities of that Mineral Salt which 

is found there, and which is as hard and bright as 
© Cryſtal, The Rain which ſoaks into the Earth, and 


Mineral Salt, 


og 
under Ground great Sea Salt, Ec. 


ſorms ſubterraneous Currents, paſſing through theſe Beds 


alf Salt, diſſolves gteater or leſſer Quantities of it, and 
| Conveys it to the Salt Wells. | 
| 1s ſeparated from the Water by Ebullition “, as the Sea- 
Salt is by Evaporation P. All theſe Salts, though of the 


lame Nature, vary their Colour and Quality by being 


| mixed with heterogeneous Matter; which is the Reaſon 


why the Salt of ſome Coaſts, as for Example, that of the 
Coaſts of France, is more eſteemed than any other, | 
Chevalier, Our common Salt is naturally of a fallow 
Complexion inclining to black; by what Art then do 
they bring it to a Degree of Whiteneſs equal to that of 
* See Page $2, + See Page 73. 

| Prior, 


You know how this Salt 
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Pri.r. The moſt plain and fimple Way of doing thü; 


be proper te 


| to put a certain Quantity of grey Sal: h. WF... to define 
The Manner of to 5 earthen Vene 4 4 Pine c | E Aa 
whitening grey Water to every Pound of Salt: They tha whereas the 
let it ſtand ſome Days till the Salt h a1 N sorted with 

| diſſolved, in which time the Dirt ad bmp 
other terreſtrial Particles ſubſide to the Bottom. They WE Layers, of v 


then gently pour oft the Water from the Sediment ino MW {ce the Uſe 


another Veſtel, and boil it till it evaporates, leaving the The Met] 
ſaline Particles behind, which, as the Water goes off in by ſweeping 
Steam, coaleſce in little Maſſes, and precipitate to the Bo. WW old decayed 
tom of the Veſſel: The whiter the Salt, the cleaner and MW Rubbiſh in 
purer it denotes itſelf to be. It becomes till whiter when the Water 
fltrated through a Bag of Cloth-Liſt : But theſe Ways of [MW yards pour: 
preparing Salt are ſo far from perfecting or improving it, I galizes, and 
that they take away part of it's Strength, and make it inſipid. I gned by di 
We may alſo infer from it's not crackling when caſt in I ſovereign \ 
the Fire, as the grey Salt does, that the latter contain Waters of {| 


Babbles of Air, which, being rarefied by the Heat, but Metals, anc 
their Cells, and give a Crack. Now as this Air is in our MW this Salt is 
Bodies a Principle of Motion, it does conſequently hep powder, of 
Digeſtion better. But after all, it is neither the Eye, nor Capacity, 
the Reaſon, nor yet any uncertain Collections drawn from | 
the Analyſis of Bodies, that muſt judge of Taſtes and 8a - the moſt | 
vours, we mult leave that to the Deciſion of the Palate, as val. 
it's proper Office and Province. Cbevali 
| 7 Next to our common Salt, Nitre, oe now mad 
Nitre. Salt-petre, Salt-petre, is of moſt general Uſe; aud of the Sa 
OL, this is found ſticking on the vaulted ÞW Force, wi 
Roofs of Caves and Cellars in old ruinous Buildings, beavy Ma 
eſpecially where Animals have urined for any Continuance acted upo1 
of time. Nitre ſeems to be a volatile Salt, exhaled from ſelf, and 
Caverns and hollows Places under Ground, through the | with gre? 
Pores of the Earth into the Atmoſphere, where it 1s diſ⸗- ö driving tl 
perſed like the Sea volatile Salt, both the one and the Prior. 
other, together with the Fire and Water, conſtituting the Powder, 
Principles of Vegetation and Fecundity. But whence- I that Expl. 
ſoever Nitre firſt proceeds, it is paſt all Doubt that it is looſe fro 
carried about in the Air, which is continually fed with Salt: petre 
freſh Supplies of it, though this Salt does gather in greater Fire. C 
Quantities in thoſe Places where it is at Reſt, and has Particles 
Leiſure to accumulate in larger Maſſes, Perhaps 1t my Water, 


is 
h 
r 
8 
/ 
e 


„%% | as 


de proper to diſtinguiſh betwixt Nitre and Salt-petre, 
and to define the former to be a volatile Salt, floating in 
the Atmoſphere, this or that way, as the Wind directs; 
whereas the latter is the ſame Nitre, but fixed and incor- 
porated with other Bodies, and in particular having much 
E compreſſed Air contained within thoſe Lamine, or thin 
E Layers, of which it is compoſed. You will immediately 
| {ce the Uſe: I: deſign to make of this Remark. 


The: Method they take to colle& Salt-petre, is either 


| by ſweeping it together from off the Stones and Walls of 
| old decayed Buildings, or by putting the Sweepings and 
| Rubbiſh in hot Water, in order to diſſolve the Salt; 
the Water in which the Diſſolution is made is after - 
| wards poured off; the Water | evaporates, the Salt cry- 
E flalizes, and ſettles to the Bottom, and is afterwards re- 
© fined by different Lotions. | Of this Salt are made many 
© ſovereign Medicines, as are alſo diſtilled from it ſome 
Waters of ſo ſtrong and penetrating a Nature, as to diſſolve 
Metals, and reduce them into Liquids: But the Power of 
| this Salt is in nothing more conſpicuous than in Gun- 
powder, of which it is the principal Ingredient ; in this 
© Capacity, it decides the Quarrels of Kingdoms and Na- 
tions, and Salt-petre oftentimes proves irreſiftible, where 
| the moſt powerful Arguments of Reaſon could not pre- 
| val, | | 


Chevalier, Methinks, Sir, the Remark, which you juſt 


now made of the Air's being ſhut up within the Particles 
+ cf the Salt-petre, explains the Reaſon of that ſurprizing 
Force, with which a little Gun-powder impels ſuch a 
| heavy Maſs of Iron: For this impriſoned Air is no ſooner 
| ated upon by the Fire, than it endeavours to expand it- 
ſelf, and being reſiſted on every other Side, ſorces it's way 
with great Violence through the Mouth of the Cannon, 
driving the Ball before it with ſuch amazing Velocity. 


Prior.” This is the chief Cauſe of the Force of this 


| Powder, and we have a Proof of this, in 

| that Exploſion with which the Air breaks The Effects of 

| looſe from it's Confinement within the Gun- powder. 

| valt-petre, upon it's being caſt into tze 
Fire. Common Salt, which can incloſe but a very few 
| Particles of Air in the time of it's Cryſtalization in the 
| Water, does alſo give a Crack when flung into the Fire: 


but 
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but not ſo loud as the former. To the Air which; 
eſſentially contained within the Salt- petre, let us add hy 
which is neceſſarily mixed in with it, as alſo with ge 
Charcoal, and the Sulphur, at the time of reducing then keeps theſe t 
into Powder; as alſo that Air which occupies the int. of Motion; 
mediate Spaces between the Grains. All theſe Sum; yy a ſtrait Line 
Air do together conſtitute a Quantity, whoſe expaniy a ſtrait Line! 
Force is in Proportion to the Degree of Heat that rare MW Recoiling of 
it. Now it is eaſy to conceive the Force of the Fir, {MF Cauſe; the [ 
when a ſingle Spark proves ſufficient to ſet at Liberty tb the other, be 
firſt Particles of Fire, which it is ſure to find imprifonyy WM up to a great 
in the Charcoal! and Sulphur. As: the fiery Corpuſcles I bat a little 1 
break: looſe from their Confinement; their united Strength: ! Salts. 

preportionaþly increaſes, the firſt Priſoners that are k. Alum, w] 
leafed,: breaking open thoſe Cells that hold their Con- three Sorts, 
panions-in Durance, and giving them their Freedom. Thu large Maſſe 
do theſe collected Forces act with united Strength on the mixed with 
impriſoned Air, which being put in Motion by ſo intenſe Bodies. Fe 
an Heat, exerts it's utmoſt Elaſticity, and violenily ſtrikes I Pieces, two 


elt through 
1 ear by ids 
Prior. The 


en thoſe inflexible: ſharp-pointed Salts that ſurround it; I great Numb 
upon Which they immediately dart forth like Millions of and brillian 
Arrows, .ſhat from as many Bows of Steel. I he Ref: much refer 
ſtance from the Sides of the Cannon being equal, na lat- Alum is b 
ral Motion of the Cannon can enſue; but as the Powder I Ifland of tt 
acts nearly with the ſame Force on the Breech of the Can - The Ro 
non, and on the Ball, which it forces through the Aper- I found in r 
ture of it, the Momentum, or Quantity of Motion, mut Roche or P 


be nearly the ſame in both; now as the Cannon is two or Stones, th: 
three hundred times heavier than the Ball, if the Cannon from the ſe 
recoils one Pace, the Ball muſt fly two or three hundred from Stone 
Paces in the ſame time, in a contrary Direction. | is compoſt 

Chevalier. The ſame Argument, I fancy, would ac. tte Cauſe 
count for the Aſcent of Rockets, or Fire-works, in the I ciltolved i 
Air; for the Powder in them being equally. reſiſted by the Dyers and 
Sides, does not act in a lateral Direction, but ſpends it's I unites and 
Force on the two Extremities of the Rocket, emptying it- I 288lutinat 


it not for 
The Mementum or Quantity of Motion in any Body is compounce | 


ed of it's Velocity and Weight; if therefore, in the preſent Inſtance, BD an the A 
the Quantity of Matter or Weight of the Cannon be three hundred or at lea 
times greater than that of the Ball, if we ſuppoſe the Cannon to moe :mmediat 
one Pace in any given Time, it's Mamentum or Quantity of Motien 

will be equal to that of the Ball, moving three hundred Paces in — 


ſelf 


ſame time. a 
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| elk through the Orifice or open End, and cauſing it to 


i Waſcend by its Impulſe on the other End. 

„Prior. The Rod or Stick that is faſtened to the Rocket, 
de being made ſo long as to be equal in Weight to it, 
n keeps theſe two Forces acting in one perpendicular Line 
. olf Motion; fo that the Rocket may diſcharge the Fire in 
a ſtrait Line downwards, whilſt it is made to aſcend in 
we a ſtrait Line upwards. The Aſcent of the Rocket, and the 


er Recoiling of the Cannon, both proceed from the ſame 

© WW Cauſe; the Difference betwixt the Weight of the one and 

e the other, being the only Reaſon why the former mounts 

ap to a great Height in the Air, and the latter recoils 

les dot a little way back. Let us now paſs on to the next 

th: WWF valts. 14903 int : | 

e- Alum, which yon ſee here of two or 

n. three Sorts, is a Salt which is found in Alum. 

iv WE large Maſles, naturally cryſtalized, and 

the T mixed with a little Earth, or ſome other Feathered Alum. 
Bodies. Feathered Alum is found in ſmall 


= 
" eb 
a 


ces Pieces, two or three Inches thick, and is compoſed of a 


it; great Number of fine ſtrait Filaments or Fibres, white 
of and brilliant like Cryſtal, and which form a kind of Tuft 
en · much reſembling the Fringe of a Feather. This kind of 
te- Alum is brought from Ezypi, Sardinia, and Mile, an 
der WW Ifland of the Archipelago: It is very ſcarce. 
an- The Roman Alum is a Salt, that is 
er- found in red, tranſparent Stones, as the Roman Alum, 
oft W Roche or Rock-Alum is in a ſort of white 
or Stones, that are bright, and ſometimes very large; and 
non from theſe they gather this Salt, as they do Salt-petre 
red from Stones and Rubbiſh, The Principles of which Alum 
z compoſed, are of a very reſtringent Nature, which is 
ace the Cauſe of it's contracting and binding whatever it is 
the © ciſtolved in; upon this Account it is much uſed by the 
the Dyers and Stainers, it being as it were the Cement which 
ns unites and incorporates the Colours with the Stuffs, and 
it - 2ggiutinates the different ſorts of Ink to the Paper: Were 
nd. it not for the Alum, the Ink would fink into the Paper, 
ace, | 421 the Air would wear off the Colours from the Stuffs, 
ered or at leaſt take off their Gloſs, and make them fade 
ore immediately. 5 _ | 
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Vitriol or Copperas is alſo a Foſi] 


KEE 
which is found in Maſſes at the * Nut is comp 


Vitriol. ton cially thoſe « 


of Mines, or is collected like the Val. ther b 
Marcaſites, petre, from out of the Marcaſites, which Pike * 
fe are mineral Stones, mixed with Fanz, tion to the 
Sulphur, Salts, and metalline Particles. Vitriol varies i the Vitriol \ 


Properties and Effects, according as it partakes more q 


| | 8 © of a lighte 
leſs of the Nature of Copper or Iron. That Which has e 


which is tal 


feweſt Particles of Metal mixed with it is white; th The Bor 
other fort are blue and green; the former comes fon found in t! 
England or Italy, and partakes of the Nature of Inn; i Perfia, fron 
the blueiſn Green is brought from Germany, and is of th Mogul at 
NMaature of Copper; the Sky-blue, which WW the Zurepec 
Chalcitis, alſo contains much Copper, is brought WF filtrate it t! 
from Cyprus and Hungary, 'Theſe en. fned by tl 
lized Salts when calcined, whether naturally in the Mins | for Uſe, 1 
by ſubterraneous Fires, or artificially by WF Metals, an 

Colcothar, our common Fire, yield a red Vitriol,which Cold. 
has the Property of ſtopping Blood. E Avſenicl 
Chevalier. Is it not of this Salt they make your Sym- MW 741 Stone c: 
pathetick Powder, which they relate ſo many marvelos {MW i; another 
things of? Py | EA gar, which 
Prior. It is nothing elſe but Roman Vitriol diſſolved in I 2ll deadly! 


Water, and calcined ſeveral Times in a hot Sun. Bu of which, 
this Powder has pretty well loſt it's Credit, and the but imme 
wonderful Effects which are aſcribed to it, paſs with the Points 
many ſenſible People for nothing but mere Hear. WW ever, grea 
without any Proofs to ſupport them. The chief Virtue d Phyſicians 
Vitriol is to facilitate the Compoſition of Dyes and Co- into the C 
lours, particularly that of Ink: A happy Invention thi, and Painte 
which enriches us with every thing that has been either WF Beſides 
ſaid or thought in former Ages; which procures us the there are « 
Pleaſure of converſing with our abſent Friends, and the I $al-Armoi 
Advantage of holding a Correſpondence with the Inhabr Soot, and 
tants of the whole Earth. The Compoſition of Ink is of a very hot 
all others the moſt plain and fimple: The Gall-Nut and elſe but tl 
the Vitriol are the fundamental Ingredients, the Gum and © fixed and 
the others, which are not ſo effentially neceſſary, ſerving the Infid, 
only to thicken, and give a greater Body to the Whole: Which is 
The ſaline Particles, or the Points of the Vitriol, inſinuate incorpora 
themſelves into that ſpongy Matter, of which the Gal. J after the) 


* 


1 Nut f Metal. 


m 
alt 
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Nut is compoſed. The metallick Particles therefore, eſpe- 


C cially thoſe of the Iron, being no longer faſtened and held 
Ine by theſe Salts, diſperſe themſelves into all Parts 
ke 0 i 


the Liquor, and make it more or leſs black in Propor- 


tion to the Quantity there is of them. For this Reaſon, 
the Vitriol which is gathered in the Copper-Mines, being 
Jof a lighter Caſt, is not ſo proper for this Uſe, as that 
© which is taken out of the Iron-Mines. 


The Borax is another Salt which is 


| ound in the Mines, eſpecially thoſe of Bor. Chryſe- 
Pera, from whence it is brought to the 
Mogul at Amadabat ; and hence it is that 
| the Europears fetch it. They diſſolve it in Water, and 
E filtrate it through Paper, and cryſtalize it: Before it is re- 
© fined by theſe Operations, it is rough, greaſy, and unfit 
for Uſe. It is much uſed by the Goldſmith in ſoldering 
Metals, and to collect the little ſcattered Particles of 
Cold. | 


colla, 


Anſenick, which is taken from a mine- 


nl Stone called Cobalt; Orpiment, which Arſenick, 
© is another kind of Arſenick ; and Real- 


gar, which is a calcined Orpiment, are Orpiment, 


© all deadly Poiſons, againſt the fatal Effects 

of which, there is no other Remedy, Realger, 

bat immediately drinking Oil, to ſheath 

© the Points of theſe pungent and cauſtick Salts: IHow- 
ever, great Uſe is made of theſe ſtimulating Drugs by 
> Phyſicians in outward Applications; they do alſo enter 
into the Compoſition of ſeveral Colours uſed by Dyers 
and Painters. 


Beſides the Salts already mentioned, 


© there are others had in great Uſe, as the Sal-Armonias, 
E Sal-Armoniac, which is chiefly made of 

| Soot, and the Urine of Animals, burnt in Tartar, 

e very hot Sun: Tartar, which is nothing g 
elſe but the moſt ſaline Particles of Wine, Verdigreate, 

© fixed and cryſtalized into a Cruſt, round 


| the Inſides of Caſks; and Verdi-greaſe, or Vert-greaſe, 
* which is the Ruſt of Copper corroded by Salt-petre, or 
incorporated with the Tartar of the Huk3 of Grapes, - 


| after they are preſſed, and laid on thin Plates of this 
| Metal. | 
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gon in the V 
Fermentation, 
Property, of 
| As the Salt 
k Plant calle 
in which the 
Rheſe Pores tc 
ſſore gave- thi 


| All theſeSalts, as well as others, eongy 
Acid, of two Parts, the one called Acid, t, 
| other Alkaline. The acid Part is a Ci. 

leftion of angular Lamine, cut Faucet-wiſe, always y 
acute, and oftentimes having a ſharp Edge, but with 
ſo fine and light, as to ſwim in the Air, and in Liquor, 
Acids may be ſaid to form a Fluid of themſelves, and ne. 
ver to conſolidate into a Body, but when they meet wit 
a Baſis ſuitable to them, that is to ſay, ſome porous Mat 


ter, proper to ſheath and fix them. | _— 
| The alkaline Part is nothing elſe bu WWF Theſe ſor 

Alkali, that Baſis or porous Matter, which ſerves bell boiled 
to unite and fix the Acids, The Acid aſhing. of 


is ſharp on the Tongue, and ſeems to pierce it; the A}. 
kali has a tart burning Taſte. From the two Principle, 
ſo different from each other, is formed the neuter or com- 
poſite Salt, ſuch as the Sea-Salt, Salt-petre, Vitriol, and 
other common Salts, Whether the divine Wiſdom has 
conſtituted but one Acid in Nature, which varies its 
Effects according to the different Baſis prepared for it; 
or whether the Fland of God did from the Beginning cut 
and faſhion Acids with different Points, and adapt diff. 
rent Sheaths or Caſes to them; however this be, it is cer- I Wholeſom. 
tain that theſe Principles do always continue to unite ot Here alc 
ſeparate in the ſame conſtant regular manner, and to be more ſervice 
ſerviceable to us, whether in a State of Union or are extracte 
Separation, | | forts of PI: 
After having ſeparated theſe two conſtituted Parts of Sund, and 1 
the Salt by Fire, they convert the Acid and Alkali to of Glass, 
their reſpective Uſes, From the former they extract ſtrong The Fire, 
corroding Waters, which will diſſolve the hardeſt Metals: hard and ir 
A noble Invention this! but I ſhall make this the Subject I Droſs, and 
of our Entertainment in a more proper Place. the purer ! 
Nor are Alkalies of leſs Uſe. The way to know upon anoth 
Alkaline Maſſes is this: As the Fire, which forces the penetrated 
Acids out of theſe Bodies, does inſinuate itſelf into their but the L. 
Places, and, together with the Air, take Poſſeſſion of all che Air, 8 
the vacant Apartments; if you pour upon theſe porous reftilineal | 
Maſſes any Liquors that are replete with acid Salts, the I through th 
ſharp Points of the latter dart into the Pores of the cal- I firait Line 
cined Salts, and drive out the Fire and Air lodged therein; I Cbevali. 
upon which immediately enſues an Emotion and Ebulli- | 8 75 = 
tion 1 VOI. 
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bare mixed v 
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alt on in the Menſtruum. This Ebullition is what we call 
te Nrermentation, and is the Characteriſtick, or diſtinguiſhing 
Ca. rroperty, of an alkaline Salt, 
very As the Salts which are extracted in great Quantities from 
tal plant called Kali, by reducing it to Aſhes, were thoſe 
os, in which they firſt diſcovered the Aptitude or Fitneſs of 
ne. Wt oſe: Pores to ſheath the Points of the Acids; they there- 
"tl Wore gave the Name of Alkali or Alkaly to all Salts thus 
la. benetrated, whether calcined by the Sun, or common Fire. 
Let us ſee the Uſe they make of them. 
but | Theſe ſorts of Salts, which are chiefly found in Aſhes, 
ves well boiled, are the beſt whereof to make Lye for the |: 
cid We aſhing of Linen, or to ſcowr Clothes, they being if 
a abt enough to inſinuate themſelves with the Fluid they $Þ 
es, are mixed with betwixt the fineſt Threads of Stuffs or MW 
om. Linen, and withal ſufficiently ſpongy and porous to im- = 
and Whibe all the little Particles of Oil and other Matter | 4 
bes uhich tranſpire from the Body into them. You lee, Sir, Bi 
bow ſo contemptible a Matter as a Heap of Aſhes, 15S 
t; Which one would think fit for nothing but to be caſt on 7 
che Dunghil, ſupplies us with an Ingredient which of all & | 
fie others contributes moſt towards keeping us clean and «4 1 
cer. vholeſom. | 1 : 
Here alſo take Notice of a Compoſition which is ſtil! UE 
be more ſerviceable to us. Theſe ſame alkaline Salts which If 
er Ware extracted from Wood, Sea-weed, Salt-wort, and all > 
| forts of Plants when burnt to Alhes, being mixed with 4-0 
of ad, and melted over a hot Fire, conſtitute the Subſtance 1 
% of Glaſs, which is ſerviceable to us in fo many reſpects. 2 
ng Wi be Fire, by putting in Motion thoſe Parts which are 458 
als: hard and inflexible, purifies and cleanſes them from the 1 
ject Droſs, and other extraneous Matter; as. the Heat abates, 4k 1 
the purer Particles fix and incorporate by ſubſiding one Wale: 
0 upon another, forming ſo compact a Body as not to be 71 
the penetrated by Liquors, or the groſſer Parts of the Air; * 
el I but the Light being infinitely more fine and ſubtle than + 
all the Air, gains free Paſſage through thoſe innumerable 4 
0U5 WF reftilineal Pores occaſioned by the Tranſition of the Fire 1 
the through the Matter of which the Glaſs is compoſed in "IA 
cal. trait Lines. Ig | | 28 
mn; FF Chevalier, The Alteration cauſed in the Salt by the 1 
Th- ire is very unaccountable; it leaves the conſtituent Parts If 
| | 
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into the Compoſition of all Bodies, when vitriffed by yy 


capable of mixing with any other Bodies. 


which though ſufficiently denſe and compacted to ſecur 
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of it entire, and yet gives them. a quite different Foy; Glaſs may 
and the Salts which were before in a Diſpoſiton to eig bor ſtained in 


ken they 
che Colours 
chis means 


Fire, convert into hard inactive Maſſes, which neither 
the Air nor the Water can penetrate, nor zare any lag 


Prior. And yet in theſe ſhapeleſs and ſeemingly uſe any drawn 
Maſſes of Glaſs, we are able to trace the Footfem u Materials. 
that ſame infinite Wiſdom and Deſign Which is diſplay {ſtained quite 
in every other Part of the Creation. When this vitro Figures (for 
Subſtance is melted by a hot Fire, they dip the End of but by mear 


an iron Tube into it, and therewith take up a littk 
Quantity of this burning Liquid; the Artiſt blow 
through the Bore of the Tube, and the Glaſs, which i 
made ductile by the Fire, immediately: obevs his Bla; 
it ſwells, it ſpreads, it forms itſelf into a Bottle, a Bowl, 
a Cup, or a Tube ſeveral Feet long; he turns it au it, the Faſh 
twiſts it, he makes it round as a Ball, or flat as a W. kid afide, 
fer; he cuts it with Sciſſars like a Piece of Cloth, and which they 
in ſhort, faſhions it into ten thouſand pretty Fancies, u ſince the | 
convenient neat Vaſes for keeping and preſerving L prevailed, . 
quors, in which Capacity it ſerves: better than the moi ſo many M 
precious Metals, 5 tury) is aln 

Inſtead of being at the great Expence of building Wi. rally aftirn 
dows to our Houles of white Stone cut into thin Lamine WF loſt, it 1s \ 


the Panes to 
Divifions an 
Ia Variety 
beautiful a1 
Edifice witl 


or Plates, in order to make it tranſparent, as it ſeem is ill in U 


was the Practice of the Ancients; inſtead of uſing Cami the other, 
or Linnen Cloth for this Purpoſe, which intercepts ou Peuter, ar 
View, and obſtructs the free Tranſmiſſion of the Light; Earths, arc 


or inſtead of making Lattices which would expoſe us| ſtick to MI. 


Colours a 
made hot 
out his Cc 
| which pro 
| thoſe he d. 
this Provi 
; at his La 
he has Oc 
1 Part of t 
| tence, as 


8 
bb 


all the various Impreſſions of Cold, Wind, and Ran; 
how much more convenient. for us is it to have ou 
Houſes adorned. with ſuch thin tranſparent: Walls of Glas, 


us againſt the Inclemency of the Weather, yet are 9 
pellucid as to tranſmit to us in the middle of our Houle, 
the chearful Blaze of Day without any Diminution of I 
Luſtre, and lay open to our View the whole Proſpedt d 
Nature! era e ee to ie e 070970 


E 


N 4 


Tom; Glaſs may be either painted externally 

0 en or ſtained internally in the Compoſition, Painting on 

by te WW lien they only pain: the Surface of it, Glaſs, 

netther they neal it to prevent the Incruſtation of 

lon che Colours from ſinking to any Depth in the Glaſs. By 
dis means you have tranſparent Pictures as perfect as 
us any drawn by the moſt maſterly Hands on any other 

eps of Materials. When the whole Subſtance of the Glaſs is 

played tained quite through, they do not draw upon it human 

inet igures (for theſe would ſeem aukward and confuſed); 

End but by means of thoſe Ramifications of Lead which keep 

lite the Panes together in the Frame, they run it into ſeveral 
blow WE Divifions and Compartments, which delight the Eye with 

ich ö Variety of regular geometrical Figures of the moſt 

Blaf; beautiful and lively Colours. But as the Beauty of an 


Edifice within does chiefly confiſt in the Lightſomneſs of 
it a it, the Faſhion of painting or ſtaining Glaſs is very much 
| WB laid aſide, except in the Borders of large Windows, 
„and which they now and then embelliſn in this way; though 
es, 4 ünce the Uſe of clear pellucid Glaſs has ſo univerſally 
g LW prevailed, this Art of painting on Glaſs (which produced 
e moi WW fo many Maſter- pieces of this Kind in the ſixteenth Cen- 
| tury) is almoſt entirely neglected. - As to what is gene- 
Wir. WF rally affirmed, that the Art of painting upon Glaſs is 
amin loſt, it is without Foundation, ſeeing that of Enamelling 
ſeens MF is ſtill in Uſe, which is the ſame Art with 
ass the other, but only in Miniature: Glaſs, Enamel, | 
ts ou Pewter, and Lead, with certain coloured 
ight; WF Earths, are the Matter of the Enamel, and which will 
us o ſtick to Metals for a long Continuance of Time. The 
ain Colours are mixed over the Fire of a Lamp, which is 
e auß made hot enough to melt them; the Artiſt firſt draws 
Glali WF out his Colours into fine Threads or Strings like thoſe 
ſecur which proceed from a Stick of melted Sealing-wax, and 
re u theſe he draws to what Length he pleaſes; having made 
ouſes, WP this Proviſion, if he has any Device to enamel, he melts 
at his Lamp the Extremity of ſuch of theſe Threads as 
eo he has Occaſion to uſe, and immediately applies it to that 
"IF Part of the Figure he is upon; and thus with much Pa- 
| Lience, as well as Dexterity, he purſues his Work. 
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The Degree of Fineneſs to which de 3 

The Ductility of have the ; of drawing Glaſs is am De Salt whi 
Clas. incredible; under this Operation it low |" e er 
it's friable brittle Quality, and becong ommon rg 

ductile and pliant. The Artiſt with a Hook draw rel m—_— 8 
Thread out of the melted Matter, and faſtens it OW ve 
Reel; he then turns the Reel, and winds the Thread rum laſs; 1 
it, which continues to ſpin from the molten Maſs till he n 


whole is ſpent; this done, he cuts the T hreads that ax , . 1 ol 
wound round his Spinning-wheel, and there remains i C 2 a 
his Hand a Sheaf of long white Fibres of Glaſs, of wid fr be or 


they make thoſe counterfeit Egrets or Bugles which adom 


the feathered Caps of little Children, and ſpangle tie rade Trial 


Diadems of theatrical Kings. But to paſs over the dif. A gs 5 
terent Ornaments they make of Glaſs, and the Sec * 3 


which the Proficients in this Art have found out to imitate, 
at little or no Expence, the Luſtre and Diverſity of pre 
cious Stones, let us ſpeak of that more uſeful Invention 


Months, and 
ſurprizing to 


in working Glaſs, and which is a more deſerving Objet . 7 A 
of our Curioſity, I mean thoſe Glaſſes of ſeveral Sor fron — 
which are now ſo univerſally in Uſe. The Venetian br 1 
were the firſt that found out the Art of giving a perſed Ia by Mc 
Polith and Tranſparency to Glaſſes, and of bringing them Rods o Ry 
to the Height of fifty Inches; but we have ſo well o- getermine th 
pied from them at Tourlaville near Cherbourg, in Low Mr. Bot nothin 
mandy, that we have no Occaſion to be obliged to tix Ceeanlineſs 
Verelians for this Commodity: But they have now git Iubole Wor 
the Art of making them in ſtill greater Perfection at tle ¶ Puſt as E 
Caſtle of St. Gobin, three Leagues from Laon, where they NM Claſs of a t. 
have brought them to the Height of a hundred, and A the lea 
even a hundred and twenty Inches, which 1s the highek bf Dutt, 15 


Degree of Magnificence. Nor do they blow them here 
as they do at Venice and Cherbourg, but run them 0n1 
Table of Braſs or other caſt Metal. EIS 
Chevalier. If you have ſeen them run theſe Glaſſe, 
be ſo kind, Sir, as to inform me how they do it. | 
Prior. I will juſt give you the chit 
The Matter of Particulars. The Matter of which it b 
Gia. compoſed is nothing elſe but the Salt. wort“ 
of Alicant, and the fineſt Sand of Cri. 


. 4 ; . 3 5 

Ji Plant is called ind ferentiy by the falling Names, Kol, 
Kalt, Sal; wort, or Ga t. 1 

Nie 


dilates, and 
oſtentimes 
at leaſt disff 
upon the T. 
and make 
FThickneſs, 
Extremitie: 
chief Thir 
is, that th 
Hide remair 


Glaſs i; pl: 


n 


The Salt which is extracted from the common Salt-wort 
ind common Aſhes, when mixed with Sand, makes the 


oh Lmmon fort of Glaſs. The beſt ſort of Salt-wort and 
ha Erneſt Sand make Looking-Glaſſes and Cryſtal, as the 


Glaſs-workers term it, though indeed it is nothing but 
Glaſs; for the true Cryſtal is a natural Stone. 
The Matter moſt proper whereof to build their Fur- 
Laces, and Veſſels in which they melt their Glaſs, is a 
Lind of Earth not very common; that of Belliere, a Place 
hear Forge in Normanay, is eſteemed by the Glaſs-maker: 
be beſt for this Uſe, ſeeing of all the Earths they have 
made Trial of hitherto, this ſtands Proof the beſt againit 
the Power of the Fire, which calcines, 

tracks, or by Degrees vitrifies all others. The Furnace, 
The Furnace mult be repaired every fix 

Months, and entirely rebuilt every three Years. It is 


Ki Uurprizing to behold with what Dexterity the Workmen 
Ng po through this dangerous Buſineſs, and how artfully 
8 5 ey manage the Tools with which they take hold of the 


Fot that contains the burning Liquid, how they ſtoop it, 
and pour the fiery Torrent upon the Table which runs 
into the Mould. Upon this Table are placed little iron 
Rods or Rulers, which, according as they are placed, 
determine the particular Breadth and Size of the Glaſs: 
But nothing can come up to that Degree of Nicety and 
Cleanlineſs with which they take care to conduct the 
whole Work; for any the moſt imperceptible Grain of 
Duſt (as Experience often ſhews) is ſufficient to make a 
3 Glaſs of a thouſand Crowns Value miſcarry in the making; 
iohef por the leaſt Particle of Air lodged within that Grain 
has ſol Duſt, is no ſooner acted upon by the Fire, than it 
1 ilates, and forms in the Body of the Glaſs a Bubble, 
oſtentimes of a very args Size, which either cracks, or 

lat, . leaſt disfigures it. When the melted Matter is poured 
upon the Table, they ſpread it equally betwixt the Rulers, 
chief and make it from one End to the other of an uniform 
w it is | Thickneſs, by preſſing it with a large braſs Roller, the 
1 {Extremities of which run upon the iron Rulers. The 
Creil. (chief Thing to be taken care of in making the Glaſs 
1 that the external Surface does not cool whilſt the In- 
% fide remains ſtill liquid, or at leaſt very hot. When the 
Tis aſs i; placed near a Fire which abates by Degrees, the 
L 3 gradual 
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gradual Decreaſe of the Heat cauſes the Glaſs to fix 220 bey take it 


conſolidate equally in every Part; whereas, if the extern; chere after 
Superficies hardens immediately, while the Fire acts pont. Irtizans, fro 
fully in the Heart of the Glaſs, when the Fire comes w parent as Cry 
force it's way through the Pores of the Glaſs, or happen | Chevalier. 
to be condenſed within it for want of free Liberty to at amorphoſes. 
it will leave a Vacuum, which not being able to make ſhow they ms 
any Reſiſtance to the Preſſure of the external Air, it do: Prior. A 
immediately break it in Pieces. | applied to o 
1 Clevalier. I have a Notion that de reſtect al 
de Glaſ- might account this way for the breaking Leaf which 
rop. of the Glaſs- Drop, which you ſome tine that all the 
ngo ſhewed me hs to reduce to Duſt by © clearly « 
only breaking off the Neck. The Drop being let fall Meme 2 Pict 
red hot into cold Water, the external Superficies harden [fapharl and 
into a Cruſt,” whilſt the Fire ſtill poſſeſſes the Inſide of the pa one an 
Drop, which, getting looſe, leaves a hollow or void eſively : W. 
Place within the Cruſt, Now the Reaſon of the Drop' ſreſents * 
not being broke by the Preſſure of the external Air, is Nestes. 
| becauſe of the Rotundity of it's Figure, which forming Ciſplays-a be: 
a convex or arched Vault round the vacant Space, 1up- pF Gare, it I 
ports itſelf under the Weight of the incumbent Air, by =. | 
1 F. 


refifting it equally on every Part: Whereas by breakm 
off the Neck of the Dro, you make a flat Surfer k abled by th 
the Air to act upon, which meeting with no Reſiſtance I 77%: Th 
from within to counterbalance it's Preſſure, it cruſhes t * of thel 
to Biekies | | | por convex ( 
Prior, If this Solution of the Matter is not more phi- * are ple 
loſophical than many others, it is at leaſt more ſhort and pere or col 
imple. But to whatever Cauſe we are to aſſign the ag wh 
Breaking of Glaſs, which cools too faſt, they take care, E Of 
by way of Precaution, to neal all their Glaſſes, that ö * Eyes, 
to ſay, to keep them a long time in a Furnace, the Heat The x; 0 
of which they aſſwage gradually, When they have call th. are ſe 
the Glaſs in the Mould, they move the Braſs Table Hand che Oo 
(which weighing twelve or fifteen thouſand Pounds, 5 Hast ef 
made to run upon Wheels faſtened to the Feet of the Are e 


great Frame that ſupports it) near to the Mouth of the and het 
_ nealing Furnace ; and gently flide the Mould with the Gp. ns 
Glaſs, yet undulating and liquid, on the Sand with 
which the Bottom of the Furnace is covered. After ten 


Days, when it- is ſufficiently nealed and conſolidates 
| they 


| Motions, Al 
Vention we ö 


„ ang 


| hey take it out, and imbark it on the O% for Paris; 


ere after it has paſſed through the Hands of proper 
nl BE. tizans, from a rough opake Maſs it becomes as tranſ- 
e: darent as Cryſtal, and ſmoother than Ice itſelf, 
z Chavalicr. Pray let us follow it through all it's Me- 
2 umorphoſes. And here, Sir, be pleaſed to inform me 
P how they make of it a Mirror or Looking-Glaſs. 
* Prior. A Layer of Quick-filver and a Leaf of Pewter 
; pplied to one of the Surfaces of «his Glaſs, do ſo exact- 
= reflect all the Rays that fall upon it, that the white 
% aaf which reflects them is inviſible at the ſame time 
[6 that all the Objects from which thoſe Rays are emitted, 
be Nee clearly diſcerned. Thus does this ſmooth Plain be- 
10 come a Picture far ſuperior to the moſt finiſned Pieces of 
ih [Raphael and Rubens, Nor does it, like them, exhibit 
he OY one and the ſame Repreſentation, but ſeveral ſuc- 
vos Neelrely: When a grand Company is in the Room, it 
u Noeeſents you with a magnificent Show of different Groupes 
11 of Figures. If you open a Window to the Fields, it ſtrait 
nin Ciſplays-2 beautiful Landſkip; or if it reflects but a ſingle 
Inf 1 is drawn to the Life without Flattery or Diſ- 
_ Wguie. 467; „ 3 | 
Y, | © Chevalier. Here is indeed a very fine Metamorphoſis 
e of (bled by the Fire in a Heap of Salts and Sand. 
_ Prier, There are ſtill more ſurprizing Compoſition; 
een made of theſe Materials, as your concave 


or CONVEX Glaſſes, which, according as | Concave and 
hi they are placed one before another, di- Convex Claſſes. 
Pr berte or collect the Rays of Light, fo as 
K. Effects. Of theſe Glaſſes there are ſome which help 
at ö weak Eyes, or ſhort-ſighted People; others that will 


Heat {burn any Object held at a certain Diſtance from them: 


01 | There are ſome of them that diſcover to 

abe the Motions of the leaſt Animalcule, The Microſcope. 
1 i and the Organization of Bodies ſo minute | 

f the i to be, imperceptible by the naked Eye; and laſtly, 
F the here are. Glaſſes that bring very remote Objects near us, 
1 the and help us to diſcover in the heavenly Bodies certain 
with | Motions, and other Particulars, which before this In- 
r ten ention we had not the leaſt Notion of. 

ated, | 
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How a few Bits of Glaſs and Metal can be ſo put u. 
gether, as to be able thus to diſcover to us the Myftery 
of Nature, is a Subjet, my dear Chevalier, worthy 
your Curioſity, We might entertain ourſelves very age 
ably in diſcourſing on the Structure and Effects, both d 
the Microſcope and: the "Teleſcope; but eſpecially q 
thoſe of the reflecting Teleſcope, which the ingeniny 
Mr. Scarlatt has brought to ſo great a Degree of he. 
fection“. We might, with new Wonder and Deligh, 
follow the Rays of Light through all their various be. 
flections and Refractions, their Convergings and Divey, 
ings, and all their different Inclinations in the differen 
Mediams they paſs through. This may be the agrex. 
able Subject of Converſation ſome other Opportuniy, 
But let us at preſent go on with our Catalogue of ſubter. 
raneous Bodies: Beſides Oils and Salts, we have under 
Ground Earths of numberleſs Sorts and Uſes. 

In diſcourſing upon Gardening we before remarked, 
that there are three ſorts of Earth ſpecifically differen 
from one another, iz. Sand, Clay, and Loam +. The 
Sand is compoſed of Particles, hard, inflexible, impene- 
trable by Water, and tranſparent like Cryſtal. | 

The Clay probably-is eompoſed of Particles that hav 
a cubick Form, and cobere together in cloſe Contad; 
or perhaps they may be made to branch out in ſeven 

amifications, with which they cling to and twine rows 
each other; but however this be, it is certain that they 
are ſmooth, fat, ſlippery, ductile every way, tcnaciou, 
and admit no Water into their Pores. 8 


Meſſ. Godichon and Paris, who live with Mr. William Deſpras 
in the Pariſh of St. Hilary, make the reflecting Teleſcope in as gre! 
Perfection as the Ergliſb Artiſt here mentioned. I Have compared 
theirs with mine, which is of Mr, Scarlatt's making, and find thi 
mine takes in a greater Compaſs to the View, but that of theirs s 
wore clear and diſtin ct, which is a greater Perfection in Glaſſes, 

+ By the original Word Limon, here tranſlated Loam, mult through ⸗ 
out this Chapter be underſtood the ccmmon black Earth or Mouli, 
which is the true vegetable Earth; and this Senſe of the Word i! 
warranted by that ſhort Character given of it in 3 232. Our Av 
thor in his Second Volume of this Work, diſcourſing on Gardening 
deſcribes it to be a Medium between Sand and Clay, Cc. The Wor 
Loam has alſo a more reſtrained Senſe, and ſignifies Marl, or comm 
Clav, with a ſmall Admixture of Sand in it. See Weodwars at 
Foſſils, p. 4. 
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Won . * . 
lating themſelves they repel the contiguous Matter, and 


from the united Force of all their particular Impulſes, 


Th Lariſes a general Tumefaction or Swelling in the whole 


Mmmon 
rd of 


FOSSILS. „ 


| The Loam or oozy Earth is compoſed of Leaves that 
fold themſelves into hollow Pipes or Tubes, which render 
it ſpongy and eaſy to be penetrated by the Air and the 
Water. The different Effects of Water on theſe three 
| Sorts of Soil, do evidently demonſtrate the eſſential Dif- 


| ference between them. If the Water be pres on a 


Heap of Sand, it will fill the Interſtices betwixt the 
| Grains of it, without penetrating into the Grains them- 
| ſelves; and whether the Water enters into it, or drains 
from it, the Maſs of Sand remains the ſame without in- 
| creating or diminiſhing it's Bulk, If Water be poured on 
a Bed of Clay, it may perhaps juſt enter the Surface 
through thoſe little Avenues which ſome Particles of ex- 
© traneous Matter intermixed with the Clay may open to 
it; but it will not be able to penetrate deep into the 
© Body of the Clay. Laſtly, Water poured on a muddy 
© oozy Earth will penetrate into it, and make it ſwell, and 


© find free Liberty of Ingreſs and Egreſs. 


This Diſtinction of three primordial Earths does alſo 


very ſenſibly demonſtrate itſelf in Gardening and Maſonry. 
If the Infide of a Terras be compoſed of Sand, Gravel, 
For Flints, the Water that falls upon it, whether it Jodge< 
any time in it, paſſes through it, or evaporates from it, 
will not produce any Alteration either in the Terras or 
the Wall that lines it. In like manner, if the Terras be 
built of good unmixed Clay, {if a ſufficient Quantity of it 
may be got for that Purpoſe) the Water will not be able 
to penetrate it, nor confequently to make any Impreſſion 
or Change in it; but will run from off it, and the Lining 
or Wall will keeps it's Perpendicular without bulging out: 
Whereas, if it be made of any Earth that firſt comes to 
hand, the leaſt Quantity of Loam mixed with the other 
Farth, will inevitably cauſe the Parapet-Wall to give way 
and recede from it's Perpendicular ; for as the Rain-Water 
not only fills the Interſtices of the Gravel and Sand, but 
alſo inſinuates itſelf into the Coats and Pores of the Loam, 
all the Particles of the latter become like ſo many little 
Sponges, which ſwell and occupy more Space after the 
Intromiſſion of the Water into their Pores. By thus di- 
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226 DIALOGUE XXIV. 
Body of the Terras, which tha? with great Pope 
againſt the lining Wall, cauſes it by Degrees to buly 
_ outwardly :, And though all poſlible Precaution has been 
uſed by making Drains at proper Diſtances for the Water 
to run off, yet the perpetual Action of the Earth Upon 
the Wall, which ſwells and contracts by turns as the 
Water penetrates into it, or is evacuated from it, will h 
time deſtroy a Work which ſeemed ſufficiently fortifeq 
by it's Strength and Solidity againſt all Accidents what. 
ebe... | 

After having pointed out the ſpecifick Difference tht 
ſubſiſts between theſe three Sorts of Earth, we may con- 
fider them as ſo many Elements, perhaps, as fimple ad 
diſtin, with regard to us, as the Salt, the Fire, and the 
Air; and, whatever be their inward Structure, and the 
particular Configuration of their Parts, it is certain, that 
the great Author of Nature did from the Beginning 
create them ſuch as they are at preſent, and has diſt 
buted them over the whole Globe, ſo as to form (by 
their uniting together, or mixing with other Matten 
that prodigious Variety of Bodies and Productions, in 
780 Man finds both the Neceſſaries and Comforts of 
. . 
The ſeveral Sorts of Sand have been 


The Uſe of diſtributed throughout the Earth, both 


Sands. 

thoſe numberleſs Advantages which ail 
from their different Quantities, Hardneſs, and Colour, 
And in the firſt Place, they ſerve ſo many Store-houle 


would, choke np it's Paſſage ; or elſe by falling down en 


of ſupplying us with a conſtant gentle Stream, overtow 
our Lands and Houſes. | 
5 keep the beſt Soils from hardening #" 


In Agricul- 
ture. - 


conſolidating too much, which it does U | 
ſeparating thoſe Parts which have tle . 
greateſt Jenacity. Thus, though barten 


klelf, does 
| mixed with 
f by It's ur < 
Water, ane 
che Subilan 


. 4 
a q 
1 I Maſonry. 


is the ver) 
Bricks, the 
built. All 
would by 1 
down in on 
© and cement 
them fixed 
Firmneſs 2 
ind our P 
Mixture of 
conſtitute 
The Lime 
Stone and 
© fill all the 
© topether al 
compoſe a 
2 Stone, a 
upon and within Its Surface, to procure 395i = 
© vious: T1 
Powder h. 
of Water, which they keep in thoſe intermediate Space contre 
between their, Grains, to feed the Wells and Fountan, „ich a ere 
Without. theſe convenient Receptacles, the Water woull 1 185 
either fink too deep into the loamy, porous Earth, which 1 
the more compacted Layers of Clay, which it can 1 3 
penctrate, it would iſſue out all at once, and, inttead ee 
Nor is che Sand of leſs Uſeto 5 a 
which are 


Work of 


| FD SSICE,. 1 4-27 
gell does it render other Lands fruitful, when rightly 


dy it's. irregular. Angles opening a free Entrance to the 
Water, and thofe fruQifying Juices which it conveys into 
che Subilance of Vegetables. .'' © 

By an Effect no leſs ſurprizing than the 
E Maſonry. former, this looſe, incoherent Matter, ſo 
incapable of itſelf to unite and coaleſce, 
is the very Oement which ; binds and holds together the 
Bricks, the Stones, and Marble, of which our Houſes are 
© built, All theſe: Materials, however hard in themſelves, 


2 would by little and little ſtart out of their Places, and fait 
nj bon in one promiſcuous Ruin, were they not laid level, 


| tho | and cemented together by ſome tenacious Matter to keep 
| the them fixed and permanent in their Places. Now the 
an Firmneſs and Stability of our Bridges, our Aqueducts 
E and our Edifices, both great and ſmall, is owing to a 
it). Mixture of Sand and Earth called Lime. Sand and Loam 
07 conſtitute the common Mortar, which 1s not ſo durable. 


ner The Lime, which is a loamy Earth hardened into a 
n Stone and reduced to a Powder: by Fire, does ſo exactly 
0 1 fill all the Interſtices of the Sand, and ſo cloſely bind 


together all the Grains in one conſiſtent Aggregate, as to 
pen compoſe a Maſs, which in time acquires the Hardneſs of 
do! 2 Stone, and cements other Bodies with equal Firmnefs, 
reh Inſtead of Sand may be uſed Brick or Tile ground ſmall, 
riſe which makes a very ſtrong Cement. The Reaſon is ob- 
dur, rious: The Particles of Tiles and Bricks reduced to 
us Fowder have all the Hardneſs and Aſperities of Sand, 
nc and are more porous, and conſequently give free Admit- 
ans, tance to the ſmall Particles of the Lime to fix the whole 
aan! with a greater Degree of Tenacity. This Compoſition, 
dich!! Which 15 at firſt rendered fo ſoft and pliable by the Wa- 
nen! ber, as to ſpread under the Stone, and yield to the Preſſure 
ano! of the Workman's Hand, does in time dry and harden 
ed in the Air, which by Degrees exhauſts the Water out of 
don the Mortar, and in it's room injects into it a great Num- 
eu ber of Salts, which in Proceſs of Time cauſe it to petriſy, 
ul The extreme Hardneſs of the Cement in thoſe Edifices 
br Which are the Remains of Antiquity, is nothing but ti.e 
e? Work of the Air, and the Duration of Ages. We are 
nen ß L. 6 NV indeed 


mixed with them, making them light and wieldy, and 
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228 DIALOGUE XXIV. 
indeed apt to imagine that the Greets and Roman geg 
Maſters of a particular Art in tempering their Mora 
which is now loſt ; but we may judge by the Hardhs; 
of the Mortar uſed in ſuch of our Buildings as are ty, 
or three hundred Years old, that we ſhall in the ſane 
manner be thought by Poſterity to have been poſſeſſed 
6 a Secret in Building, which they will lament the Lo 
of. $f | 
It is the Sand alſo that gives that (6 
InPotters- Ware. herence and Tenacity. to Earthen or Potter. 
| Ware. You know that. they make thi 
ſort of Ware of a fat ductile Clay, which, when it come, 
to dry in the Sun, or in a Furnace, and the Water w 
evaporate from it, decreaſes in Bulk, the Parts coming tg 
cloſer Contact with each other; this neceſſarily cauſes 
Cracks and Fiſſures in the Veſſel, which render it uſeleß: 
Now this can be prevented by nothing but the Ute of 
Sand, which, being thoroughly mixed with the Clay, 
lo tempers and binds the whole Maſs together as to make 
it impervious by Water, or any other Liquor. 
| | | The ſame Hardneſs of the Sand renders 
In making Ca- jt likewiſe fit for making Canals or 
8 other Pyenches for the Conveyance of Water, 
why as alſo Ciſterns and Reſervoirs for keep- 
ing it. Clay alone is apt to ſhrink in the 
Wet, and to chap in the Heap; whereas natural Sand, 
or Brick or Glaſs pulverized, together with Clay, 
make a Compoſition of a laſting, impenetrable Ns 
ture. I 
This ſame Property of Sand is alſo of Uſe in faw- 
ing Stones and Marbles, in poliſhing the hardeſt Bodies, 
in giving a Luſtre to the dulleſt, and in making, po- 


liſhing, and cutting Glaſs. It ſerves, by the Variety 


of it's Colours, to enamel the Borders of our Parterres, 
as by it's natural Drineſs it procures us the Pleaſure 


of walking in all Weathers, whether we chaſe the Z 


Alley or the Terras, the Water quickly draining through 


Earth, 


the Gravel, which is not the Caſe in a ſpongy fat E 


| The Ear 
clayey Natu 
| Depths und 
Properties 
3 phurs, Oils, 
| ferent Prep 
may conſid 
wherein th 
underſtands 
| pound and 
anſwer the 
| created the 
In one 
© Boles of 2 
Colours, e 
and Plan 
may eithe! 
on our M 
Marl ſo r 
for the ex 
© ſtill more | 
you know, 
are found 
to ſpeak 

many of 
vergne, B 
have 1nex 
Which thi 
containinę 
any other 
In Exglan 
of Wood 

with the 

burnt int 
worn the! 
of Sulphi 
over Sea. 
The ot 


in this P 
White, ar 
are ſimp 


The | 


other Ear 


LY 


| Depths under Ground, do fo vary their 
| Properties by being mixed with Sul. 
| phurs, Oils, and mineral Matters, as alſo by their dif- 
ferent Preparations by the Fire and the Water, that we 
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The Farths, whether of a loamy or 


clayey Nature, which we find at different The Uſe of 


different Earths. 


may conſider the whole Earth as one great Laboratory, 
wherein that Omniſcient Chemiſt, who only thoroughly 


underſtands the Principles of Nature, takes care to com- 

J pound and modify, them in ſuch a manner as may beſt 
anſwer the ſeveral Wants of Man, for whoſe Uſe he firſt 
created them. 


In one Place you have Chalks, Ochres, Red-Lead, 


E Boles of all Qualities for medicinal Uſes, and of all 
Colours, either for ſketching out the rough Draught 
and Plan of a Deſign, or for painting ſuca Objects as 
may either give us Pleaſure, or make uſeful Impreſſions 

on our Minds. 
Marl ſo much eſteemed by the Maſons, 
© for the excellent Chalk it produces, and 
> ſtill more by the Huſbandmen, to whom, 
you know, it is an invaluable Treaſure. 

are found metallick Earths, which we ſhall take Occaſion 
to ſpeak of when we come to ſpeak on Metals. In 
many of our Provinces, but eſpecially in Lionnois, Au- 
vergne, Burgundy, Hainault, and alſo in England, they 
have inexhauſtible Pits of a bituminous ſort of Earth, 
which they call Sea-Coal, and which (oy reaſon of it's 


In another are found different ſorts of 


b Marls, 


In other Places 


containing a great deal of Sulphur and Oil) is better than 


| any other for ſoftening Iron, and making it malleable. 
In England, and ſome other Places, it ſupplies the Place 
of Wood for Fuel. 


The Air of London is ſo impregnated 
with the ſulphureous Spirits of the Sea-Coal, which is 


burnt in that City, that a Suit of Clothes which has been 
worn there any Length of Pime, will preſerve the Smell 


of Sulphur for whole Years afterwards, though carried 
oyer Sea. | : 


The other Veſſels which fill the remaining Apartments 


| in this Repoſitory, contain grey, green, 
| white, and yellow Clays; ſome of them 


Clay, 
are ſimple, ſome mixed with Veins of 


other Earths: In different Places they have different Pro- 


perties 
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rties as well as Colours. One ſhall be good to fp 
F j and deſerve, by way of Preference due to its ie 
vereign Qualities, -to be- fold in lite 
The Terra Sigil- Cakes, ſtamped with: an honourable In. 
late of Lemos, preſſion; ' to denote- it's Pamily, and n 
3 * prevent Counterfeits. Another ſort «« 
P19, Clay ſhall be good for cleanſing Woollen. 
Nile Eat. Cloth, and to imbibe all that Oil ang 
Terra ſapenarid, Greaſe out of the Wodt fas is practiſed in 
1 oc the Fulling-Millg which was of ſuch ne. 
ceſſary Uſe in the combing and working 
of it; a fack a Clay there is, which is almoſt a+ poo 
for this Purpoſe as Soap itfelf; But let us paſs on to the 
moſt excellent Uſe that Clay is put to. 
This Earth is in the Hands of Man, what Man hin. 
felf is in the Hands of God ; it becomes under his plaſtic! 


gure, or, in ſhort, into a Model of any 
Models in burnt thing he has an Idea of. It is afterward: 
in. committed to the Fire, which. hardens it, 
and confers Duration on his Art. 
| The Chineſe and 7 aponeſe make of it 
Vervelnne. that Porcelane Ware, which has ſo long 
| excited the Admiration and Emulation 
of the Europeans, but which is now ſo well imitated in 
Holland, at Rohan, and St. Claud, as greatly to ſink the 
Price of this Hfatict Commodity. 
There is another ſort of Clay more 
., Ware common, of whieh they make he Delt 
£41.11; Wares: WHkch, on account of it's extreme 
Neatneſs and Cheapneſs, is now in Faſhion every-wnere, 
Whatever Pains the Exgliſ and Dutch have taken to bring 
this Art to perfection, I never yet faw any Patterns, 
either in the leſſer or larger Works of this kind, that Þ 
either for the Beauty of the Colours, or Prettineſs of the 
Fancy, could come up to that which is made at the End 
of the Suburbs of St. Severe at Rohan f. 


* Rom. ix. 21. F 
+ The Manufacture of Delfe Ware, not 'by Matam 4 S 
Treat, 1 3 * ö 1 
Ts . 


- 


ö ITE g "5a * e PH PLS a: — . a gx 2 gy II Sv es —— La NT HEM — — Marana Lok : 0 
" * 8 \ — — - 25 — . | e tf 99> rm SEE a RE Sno - #4d- e * n N 7 J er * e * 8 TE . ao 5 om — Py 


2 a 


' 
C9 
— — ; 
SD 2 22 22 — 
= 2 2 — 


do A A REO r © of gg 3 0 27 þ, We "oy 40 

DO ESSE SETSPYESHECTBgD EE LE EEC 8 5D > 

2 83 8 1 e . oa 
— 32 9:8 IS x © © 2 an o 0.9 Bw C3 M0 
88S SES SSS 2 23 S3 CS SS SS . e 8 2 2 
ASS 288 88333232 33 8 8 
E 8 Sass SAS S3 82S SE Se SAA © 


,, | 


s: 


1 
4, 


( 


WT 02 


e, , 


= :- 


1 ; —— ** EQ : , 
E N Tln, 


7 
/ 


7 


N ry = 


9 


M 


16 | 


o 
” 


j 


Vit 


FOIJSILS. . 2237 


. ith as much 
hich they work Yay re with fo 
R e e for 
| : AS the 101 7 Veſſels, is a | mean 
E 
Idee Uſexr 8 are incomparably _ A 087; .Common 
and contempti perceive, Sir, dang Fxe ith all ſorts 
| W. ich provides 
Potters N Utenſils, whi Pr 
of little earth 


hem. 
ane iles to cover t 
pave them, and with Ti in the ſame 
$quares to pave 52 for all theſe ee China, 
n Jap of ſanenct: then 
i manner that - the concurrent ä whoſe Ac- 
35 ls atteſted þ Sou thoſe Parts: in d with repreſenting 
| have . e been mightily yy "__ the Tops 8 
I | counts, J have be n their Walls, ured: with. this Ie 
8 | Imaginatio 7 ſet off and colour in thoſe 
J to m et © 5 on in th 

Hou es, ſo Oy Porcelane is eee only be 

Farch. But thoug e ee being very 
Countries, 1 e the ere my Earth for their 
enjoyed by: N ith a more p erg . g 
well contente N of their F to the Tile-Kiln, 
Veſſels, and the o, I made a the re in the Neigh- 
A few Days Werk-houfe, which * Art. Every 
and the Potters all the Particulars o dirty mean Aſpect, 
| eo ng E. Sen ſeemed to — * ras ö of the 9 
| thing at firſ ith the Inve imbly ; an 
but! Was e. turns his Ms wh * "_ I cannot 
| with which wane of it is very in n g 1 Contri— 
| though the at's it as one of the ge Wie: fourths of 

| help looking 5 ſeeing it Procures to their Meat in a 
Ie 3 of 9 little N 
Mankind, t manner, and at a king his Pot, 
cleanly, decent d cold me, as he was be World, ninety 
| My honeſt lags bender Men Ta 85 
bat if _— eat off earthen Ow. a better Reverie 
of them w have giv he great Uſe 
' Prior, He could not by ſetting forth FR ts that 
5 0 n of his Art, than * 0 k it impoſſib C 8 it to 
{ datio it: Nor do I think i : be ſufficien 
= fulneſs of it: as juſt; but it wy of Towns; and, 
IF this Calculation w. If of the Inhabitan btn ol. Nati 
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and Ages, have always uſed this ſort of Ware, which zz 
ver communicate any ill Taſte or Quality to whatever; 
parin f „„ 

Chevalier, It is very common for us, when we woll 
denote any thing to be of little or no Value, to Compare 
it to a Potſherd, or earthen Platter; but however ©. 
temptible theſe Things may ſeem to ſome, I find they ar 
of more real Advantage to us than even Silver or Gd 
itſelf, - 72. 


Prior. This-Clay, which is ſo univerſally ſerviceable 
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us, is to be found in almoſt every Country, and to, Wa 
come at, for the moſt part, by digging a little way ing | D 
the Ground. The Reaſon why Providence has made thi MW 
ſort of Earth fo foft and ductile, and. placed it even. 
where ſo near at hand, is very obvious, ſeeing it is mor T 
neceſſary to us than the moſt precious Stones. 
I might now entertain you with an Account of th ,, „ 
% many wonderful Effects and Properties c Chevalier. 
Loam. Loam; but I ſhall ſum up it's Character n MM , U 
* three Words; I feeds us*: This is the of. A 1 
higheſt Commendation of it that can be. | _ re 


* And this it does mediately, by affording Nouriſhment to all forts placed her 
of Plants and Vegetables. | Stores tha 
| makes it ſ 
Degree of 

| Air; all 
* 79 25 Had all t! 
| _ IF Earth, be 
* ſhould no! 
| Gardens; 
| ag afterward 
— — — — — them; a 
„ we ſhoule 
fully. anc 
our great 
Prior. 
| increaſec 
1 ſorts of 8 
| under ol 
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The PRIOR and CHEVALIER. 


E Cevalier, TT is with Reluctance ] leave theſe Quarries 


which you have obliged me with the Sight 


of. All theſe great Beds of Stone, lying in Layers one 
upon another; the vaſt Quantities they have taken away 
| from between theſe Props and Stays (which they have 
placed here to ſupport the Vault above); the inexhauitible 
Stores that ſtill remain; the. Softneſs of the Stone, which 
makes it ſo eaſy to cut in the Quarry ; and the ſurprizing 


Degree of Hardneſs that it acquires when expoſed to the 


Air; all thoſe Conſiderations fill me with Amazement, 
Had all the prodigious Maſſes of Stone that are under the 


Earth, been ſpread up and down on the Surface of it, we 
mould not have had Room enough left for our Houſes and 
| Gardens; were they as hard in the Quarry as they prove 
aſterwards, it would be endleſs Labour to dig and cut 
them; and were they to continue ſoft in the open Air, 


we ſhould not be ſecure in our own Houſes. 


How care- 


fully. and wiſely has Providence ordered every thing for 


our greateſt Uſe and Convenience ! 


| Prior. Your Admiration and Gratitude would be ſtill 
| increaſed, were we to take a View of all the different 
ſorts of Stone that are depoſited in thoſe vaſt Store-houſes 
under our Feet, and to conſider the different Ends and 


| Uſes, for which they were appointed, 


_ Chevaler. 
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Chevalier. Are not all Stones then of the ſame Natyr 
And are they not the reſpective Degrees of their Hardref, 
that alone make the Difference betwixt them? 
-Prior, Your Queſtion; - my dear Chevalier, opens 7 
large Field for Inquiry, and uſeful Converſation : But 
us quit theſe ſubterraneous Regions, leſt you ſhould u. 
ceive any Injury from the Darpps, and aſcend up the 
Mouth of the Quarry : Thoſe Stones will ſerve is { 
Seats, We will, if you pleaſe, proceed methodialy, 
: diſcourſing firſt on the different ſorts d 
The Diviſion of Stones that we are aequainted with; next, 
this Diſcourſe. p om the e they are formed be. 
* © neath in the Earth; and laſtly, on the 
— pp EE... 
g Stones in general are of two ſorts, pre- 
The different; * ! ejous and eommen Stones. Precious Stones 
forts of Stones. are either tranſparent or opake ; and they 
444... 44+ are valued for their Euſtre, their Colow) 
their Smoothneſs, or their Weight; as to thoſe. medicinal 
Virtues and miraculous Qualities which have been aſcribet 
to them, they are nothing: elſe but the Effects of Fancy 
Ofall tranſparent Stones) the Diamond 
The Diamond. is both the hardeſt and moſt beautiful; all 
i the other Stones lay claim to the ſecond 
Place, and are preferred as the Faſhion, or the particulat 
Fancy of People, gives them the Precedency; the Diamond 
only remains unrivaled in the firſt Place, by the univer- 
ſal Conſent of all Ages and Nations. 
The Excellence of this Stone conſiſts: in it's Hardneſs, 
Weight, and fine: Water. 
- Chevalier, It's Hardneſs, - by Relation, is ſo great as 
to be Proof againſt the violent Blows of a Hammer. 
Pray, is not this Power of Refiſtance, as imaginary a 
thoſe medicinal Virtues, that are aſcribed to the Dia- 
mond ? | 
Prior. Two Travellers one Day diſputing on this Point, 
after a great many frivolbus Arguments, he that main- 
tained the negative Side of the Queſtion, ſaid to the other; 
I will go with you to a Lapidary, and ſtake my Dia- 
mond againſt your's, that he breaks with his Hammer 
as many Diamonds as you will ſtand to the 3 
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QDARRU ES. 235 
The other did not care to run the Niſque, and ſo the 
Diſpute ended. : WHT av hh 
© Chevalier. Pray, Sir, what is meant by a Carat Weight 
&, often mentioned in ſpeaking of Diamonds? 
Prior. It has a very different Significa- | 

bon from the Word Carat, when uſed in A Carat in 
peaking of Gold. The Mark or Halt- Jewels. 
pound Weight of Gold, is divided into 
24 Carats, of which there are ſeldom above 22 of pure 
Gold, the remaining two conſiſting of Silver, or ſome 
bother Allay; the Carat is further divided into 8 Penny- 
weights, and each Penny-weight into 24 Grains: 
Whereas a Carat in Jewels weighs but 4 Grains, and 
thoſe not ſo heavy as the Grains in Avoirdupois Weight. 
The heavieſt Diamonds that we have any Knewledge 
ol, are, that belonging to the King of France, weighing 
106 Carats; that of the Grand Duke of Taſcany, weighing 
139 ; and that of the Great Mogul, 1 279, 
Mr. Tavernier valued the laſt at above eleven Millions of 


Money, and the two others in Proportion. 
Chevalier. By the fine Water of a Diamond, I know” 
'"W they mean it's Clearneſs; but pray why do they give it 


that Name? 


Dei. Becauſe a Diamond ſhould be clear and pellucid 
zs Water is, and, like it, without any Colour. 


“ One of the ſureſt Ways of diſtinguiſhing betwixt real 


ond and counterfeit Diamonds, is that Property which the: 
ver. former has of ſticking cloſely to black Maſtick, upon 
which they ſet them, in order to give them a greater. 
ee, Luſtre. As to the Manner of cutting rough Diamonds, 
whether Brilliant, Bezil, or Table-wiſe, it is a very curious 
Art, and which you can only have a Notion of by ſeeing 
er, © how they perform it. Ia | | 
Next to the Diamond, the Ruby gene- 

ia. rally ſucceeds, in Degree of Eſteem: If The Ruby. 

| its of a Crimſon-colour with a Caſt of yo 
nt, Þ Purple, it is called the Balaſs-Ruby r; if of a bright roſy 
in-] Red, it is called the Spinel-Ruby ||. Theſe Names pro- 
5 bably are derived from the Language of thoſe 4/atict 
la- . 

er ® * Bog. Gemm. Hiſtor, << 44; BON: | 

8 I See W oodwward, on Foſſils, p. 29, n 
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235 DIALOGUE Xxy. | 
Provinces where thoſe Rubies. are found, If 
Ruby be of a rich Blood red Colour, and vel 
EA N. 20 Carats, it it is called a Carbuncle: 1 
e Carbuncle, to what is ſaid of this Stone's ſhining 
5 the Dark, no manner of Credit is 0 N 
giver: to it; for as it ſhines with greateſt Luſtre in the 


1 * Light, ſo has it none but what it derives {ro 


* 
N 
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prey . 
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The Garnet partakes of the red and 
flame Colour of the Ruby, and is per- 
haps of the very ſame Species with it, 
The Hyacinth, which is ſometimes 6 
a deep Red, like the Bohemian Garne: 
e ſometimes of a yellow, orange, ma 
gold, or amber Colour, when pulverized and mixed with MM 
the Powder of other precious Stones and Drugs, maky ſometimes 
dne Ingredient in that Preparation which Sketches of 
88 of we call Confection of Hyacinth: This | natural Fi. 
* has the Reputation of being an excellent | fected by tl 
ed Medicine, though, if we ſet aſide the Cbevalie 
Name, and the extravagant Price it formerly bore upon | fort, whic 
that account, perhaps the Hyacinth ' will be found w might play 
have very little, if any, Share in the Merit of this Con- 4e well kr 
poſition, ON Ten only to be 
The Amethyſt is of a bright Pure, 1 Pri. 
The Amethyſt. bordering — Rod Ha. hb l on the Fe 


The Garnet. 


The Hyaciath, 


Emerald, , a bright Graſs, Green. The Beryl i. 5 ful 
Beryl. clines to a Sea or bluiſh Green. The I er comm. 
Sapphire. - Sapphire is of a Sky-blue. The Topaz . The St 


Topaz or Chry- or Chryſolite is of a Gold Colour. The I Which we 
ſolite. Opal ſeems pofleſſed of the different Vith, and 
Opal s. - Beauties and Colours of all the otter there ben 
Stones, ; hard, ſme 
Of tranſparent Stones the Cryſtal is moſt common, Þ Stone var; 
ſome of which are found in Alergon and Medec, which Countries 
come very near the Diamond. Ot Stones that are entire- Þ Quarry. 
: ly opake, or only half tranſparent, tie the ſandy 
Carnelion. Sardine or Carnelion is mot eſteemed. il ſone, wh 


This Stone is of a fleſh Colour, or ver) | fo 


* The Cat's Eye is a kind of Opal, There is alſo another bot: cut quite 
of Cat's Eye which is not tranſparent, | | 


pale 


pipe. 
about 
: A 
Ny in 
to be 
n the 
from 


the Lapis Lazuli, which is ſtudded With 
Spots of Gold on an Azure Ground; the 
Avanturine, which has the ſame Speckles on a Ground 
of Muſk or Coffee Colour. But all theſe, with many 


QARRIES. 237 
pale Red, ſometimes bordering upon Orange. The others 
Ef this Sort are the Onyx, which is of a | 
Eoreyith Caſt, or a Mixture of black and Onyx. 
White; the Turquoiie, which ſometimes N 
inclines to Blue, ſometimes to Green; Torqudiſe. 


Lapis Lazuli, - 


other Stones, might be ranked under the 

| Claſſes of Agate and Jaſper, which proba- Agate, 

© bly are Sones of the ſame Nature; only the | 

Agate is a little more tranſparent, harder, —_ 
and will take a finer Poliſh: Both the Agate and Jaſper 
vary their Colours without End. On theſe Stones we 
ſometimes find the firſt Draughts or 
Sketches of Flowers, Trees, and other 
natural Figures, which are eaſily per- 
fected by the Help of Art. 

© Chevalier, I have ſeen ſome Stones of the common 
fort, which were naturally figured, and wherein one 
might plainly trace the exact Shape of ſeveral Plants that 
are well known amongſt us, and ſometimes of ſuch as are 
only to be found in China or Peru. | 


Figur'd Stones, 


Prior, I ſhall come preſently to give you my Opinion 


on the Formation both of theſe and all other Stones; but 
let us firſt make an End of our Catalogue. And next 
for common Stones. 


The Stone for Building with is that 


which we have the moſt Acquaintance Stone for Build- 
Vith, and is the moſt diverſified of all, us. 

there being ſeveral ſorts of it, as ſoft, | 

hard, ſmooth, rough, Sc. The different ſorts of this 
Stone vary their Grain and Colour, not only in different 
Countries, but even in the different Strata of the ſame 
| Quarry. The other common Stones are 

the ſandy or brown Free-ſtone, the Lime- Brown Free- 
Kone, which is eafily calcin'd, the Whet- Stone. 

| fone, which is a ſort of brown Free- 


0 Flint. 
ſtone, and the Flint which can never be 


cat quite ſmooth, and which emits Sparks of Fire when 


{truck 
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as DIALOGUE WM. 


ſtruck againſt another Stone of the ſame. ſort, or a Peg Prior. 1 
of Steel. 7451 tee of Petrific 
There are ſome which conſiſt of ſmall Filaments & WM with, his 
Fibres adhering clofe together; . ſuch is the feathered WM ehnceivald! 
Alum, as alſo the different forts of Ami. making a 
Amianthus. anthus, the Threads of which they hn WM performed. 
the Art of Spinning and Weaving into the . Of -the 
Aſbeſtos, which is a kind of Cloth that is Proof againg MW Conpelatio 
the Force of Fire. The Pumice-fone, if in the pet 
Pumice-Stone, Which is fo light as to ſwim on the Toy ef the ſp: 
175 of Liquors, and is uſed by many Ari MW out of the 
zans in their ſeveral Trades, is much like a Maſs of Ami WF thoſe' Fiſſii 
anthus thoroughly dried. There are alſo Stones which I portion as 
are compoſed of thin Laminæ or Plates, lying cloſe oe Matter. 
upon another; of this ſort is that Stone, of which Plaiter Of the 
or Parget is made; ſuch alſo is the Slate, and al Stone whi 
the different Kinds of Tales which you may ſplit into MF to the Pip 
Plates or Leaves to what Degree of Thinneſs you pleaſe, i which cor 
and which are uſed, on account of their Tranſparency, Paris. N. 
to put before Pictures in Miniature and Paſtel, throat WF what Natu 
which they appear as clear as through ſo much Glaſs, MW wards the 
| | The moſt noble and magnificent of all ing in irte: 
Marble. common Stones is the Marble, of which irregular + 
there are ſeveral forts; the white, the] whioh it c. 
black, the Ethiopian black Marble or Baſaltes, the I, force itſelf 
dian black Marble, (which is the Touch-ſtone uſed h Of the t 
the Goldſmiths) the green Marble, the Granate, which ly acquaint 
is extremely hard, and full of green and white Spots, tie and other 
Porphyry, which is no leſs valuable for it's extreme Har: Ground, 6 
neſs, than it's beautiful red Colour, and, in ſhort, Marble tural ” Fige 
vein'd with all ſorts of Colours. 1 88 which the 
The Alabaſter, both white and vein'd, we will £ 
Alabaſter, is likewiſe a ſort of Marble, and only Teguments 
differs from the others in that it is mor laſertion. 
ſoft and eaſy to cut. But it would be endleſs Labour u Cheval 
undertake a particular Account of all the ſubordinat well. But 
kinds of Stones, ſeeing they are without Number. which app 
Chevalier. I am very impatient to learn how a Flint . or 
a Diamond, or a Block of Marble, is formed in we My, whi 
Earth, | other Body 


Prin Ta 


eee Pricr. There are three different ways 
of P etrificktion that we are acquainted The Origin of 

s o WW with, which being eafily obſervable and Stones, 

ered WM cbnceivalile / by us, may aſſiſt us in Es 

Ami. making a pretty exact Diſcovery how all others are 


r 


ormed. 
the MW Of the firſt Kind is the Stalactites, or that cylindrical 
ant Congelation which is formed in the Shape of an Icicle 
bone, in the perpendicular Fiſſures of Vaults and Caverns, out 
Top WM of the ſparry, ſandy, and other Matter that is drained 
Arti dat of the Strata by the Water paſſing through them into 
Ami I tboſe Fiſſures “; and' theſe do gradually increaſe in Pro- 
chick portion as they are covered with freſh Coats of the ſame 
> one WE Mattern. 33 | 
alter Of the ſecond ſort of Petrification are thoſe Cruſts of 
d al Stone which the Water of certain Springs leaves ſtickin 
t into EE to the Pipes it paſſes through, as is obſervable in tho: 
ele, which convey the Water from Rongis and Arcueil to 
rency, Paris. Now it is very plain that this petrified Matter, of 
rougt WW what Nature ſoever it yh is impelled by the Water to- 
5 E wards the Sides of the Pipe: The Reaſon of it's incruſtat- 
of ai ing in irregular Lumps or Clods one upon another, is the 
Which irregular Action of the Water upon this ſtony Matter, 
which it caſts ſideways from the Centre of it's Courſe, to 
© force itſelf a free Paſſage. | | 
Of the third kind of Petrification that we are thorough- 
© ly acquainted with, are thoſe Pieces of Wood, Shells, 
and other Snbſtances, which are found petrified under 
-& Ground, or in-certain Fountains, ſtill retaining their na- 
Larble tura! Figure and Lineaments. Now the Manner in 
which theſe three different Petrifications are performed, 


vein, we will ſuppoſe to be” thus; the firſt by thin Leaves or 
on Teguments; the ſecond by little Lumps; the third by 
mon Inſertion. LS hs | 

our {0 


Chevalier, I think I underſtand your Diviſion pretty 
well. But pray, what are thoſe different ſorts of Matter 
which apply their Surfaces to each other in the Form of 
Flin ] Leaves, or. thoſe which adhere together in little Lumps ; or 
in de lay, which infiguate themſelves into the Pores of an- 
other Body? == | | | 


rdinat? 


Prin 3 See N padwar! on F oſſile, p. 18. 


Prior. 
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are compoſed of hard Maſſes of Matter and Cement; the 
Cement of itſelf would never form a durable firm Wall; 


or Loam does of itſelf conſtitute the Maſs, and from the dif 


ſeveral Offices of collecting, conveying, and aſſociating al 


* 


240 DIALOGUE XXV. 


Prior. We have no Acquaintance with Cryſtal is 

Petrification by any other Elements than thoſe I have me, a pyramie 
LXaver, | | tioned to you, wiz. Water, Salt, ahbe Water i. 
| Juices, Sand, Loam, and Clay *, Ti, other, by 
Water itſelf is no Ingredient in the Compoſition of Stones fine loamy, - 
but is only that which brings together and mixes the My {ſor that whe 
terials of which they are compoſed. The natural Form arts, we ca 
tion of Stones is perform'd nearly in the ſame manner vin NVith à little 


at, that f. 
form'd out. 
when viewe 
pellucid Cr) 
aud clear in 


the artificial Structure of Houſes, in which the Water 
ſeryes to unite and fix the Materials, after which they hard. 
en and conſolidate as the Water giſſipates. Our Walk 


and the Maſſes, whether of Brick or Stone, laid one upon uſe of the 
another without any Mortar between them, would ealy It is no . 
be ſhaken down; whereas the Interpoſition of the Cement I in the Cour { 
produces theſe two Effects; firſt, by filling up the Inter Y certain: 
ſtices between the Maſles, it keeps them fix'd in thei Sand and b 
Places; and ſecondly, by inſinuating itſelf into the Pores cher Colun 
thoſe Maſſes, it incorporates with them, ſo as to conſtitute, IM en the form 
when thoroughly dry, one entire, compacted Body. 80 different ve 
likewiſe our three different ways of Petrification are pe- Lap 


form'd by little Maſſes, and a very fine Cement: The 
Maſſes to be joined together are the Sand, the Clay, and 
the Loam; the ſtrongeſt Cements are the Salts, and the 
different ſorts of Bitumen. Sometimes the Salt and Clay 
ſerve as a Cement to the Sand; ſometimes either the C 


E - Chevalie 
able to reſi 
perent Prop 
bed, contrac 
Prior. V 
gor thin La! 
being inco! 
muſt con fe 
the Structu 
pat an Expla 
And herej 
Loam ſeem 
ple. This 
gentle Fire 
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Plaiſter, w 


ferent Quantities and Proportions of theſe Matters different 
Iy mix'd together, reſults an almolt infinite Variety of Pro 
duQions; but then it is the Water, that performs all tie 


the different Particles of Matter, which afterwards con 
denſe into Aggregates of a hard durable Nature. 

Under the firſt kind of Petrification may be ranged tit 
Talcs, Slates, the Amianthus, and Plaiſter. 


* Our Author here only ſpeaks of thoſe firſt Principles which cot 


ſtitute ſuch Bodies as are the Object of Chemiſtry, and into wid] into a firm 
they are reducible by it, | 5 7 into th 2 
Form) the 


, Cl VOL. 
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e vu Cryſtal is nothing elſe but an Aggregate of Sands, either 1 
e men, fa p rund ae e ure, Which W to (nn 12 
„ ah be Water incruſtates ſucceſhvely, upon one {Cryfal. , 17 
The another, by Cement gf, Salt and very 00 Diets 565; Mo 
Stone, ine 10am): Earth: And, this appears.the more probable, 4 
ie My or that when Cryſtal is reſolved by Fire into ĩcs conſtituent * 
em, arts, we can diſcover nothing but a calcin'd Sand together wh 
r with Nich a little Earth and Salt. Nor js it at all to;be;wonder'd 5 
War it, that ſuch a beautiful tranſparent Maſs. ſhould be 13 
haf. Norm 'd aut of Sand, ſeeing the Particles of the Sand itſelf, 15 

Walk oben viewed through a Microſcope, appear like ſo many i | 
tz the ellucid Cryltals he. Reaſon, of their not being bright 1 
Wal; und clear in their natural State, like the Diamond, is be- i 
e upon BF uſe of the arty BAL, 1 mixed with them. 11 112 11 1 

ey It is no hard Matter to conceive how a Column of Water, 1 
men in the Courſe of it's Deſcent,. may lodge in N Wo 
Inter. ny certain-Place a Lamina or thin Plate of Slate. "| 

ther and and blackiſh Earth; and how ann 9 
ores of ether Column WAY N another Plate of the ſame Matter * 

Riture, on the former, and by that means, in time, form Slates of a 1 

V. K different Thickneſs. Laws 9 4 4 
e pe. From ſuch- like Layers of various Kinds of Matter are 1 
. The bermed Talc, Amianthus, and Plaiiter, 1 641 1 
„ and Chevalier. Pray, Sir, how comes the Amianthus to be 5 
nd tel ble to reſiſt the Power of Fire; and by what peculiar in- is 
1 ch berent Property does Plaiſter, when pulverized and moiſten- 1 
e Cy ed, contract immediately ſo great a Degree of Hardneſs? þ 
he gi Prior. Were the Amianthus chiefly, compoſed of Fibres, Wi 
ſfeten or thin Layers of Clay, we might eaſily account, for it's 1 
of Pro being incombuſtible; but to deal ingenuouſly with you, I Þ 
all the muſt confeſs that I am ignorant, both as to the Matter and * 
ing alf the Structure of the Amianthus: However, I may venture 


$ Coll 


ed the 


gat an Explanation of the Stone of which Plaiſter is made; 
And herein the Sand with a Mixture of oy 
Toam ſeems to be the predominant Princi- Plaiſter, 
ple. This Stone is eaſily reſolved by a 1 
Feentle Fire, which ſeparates the loamy Particles from the 
and, and reduces them to Powder. The Reaſon why the 
-_ Tlaiſter, when mixed up with Water, hardens immediately 
into a frm, gonſiſtent Body, is becauſe the, Water conveys 
Into the Pores of the Sand {which retain their. original 
91 = orm) the little Joamy Particles calcin'd by the Fire, which 
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like ſo many fine Sponges: immediately imbibe the lit, Ml iheſe Sand: 
Quantity of Water pour'd upon the Heap, which cada Angles of 
them to ſwell till they exactly fill all the Interftices of th Mi faces of ot! 
Sand, and conſtitute one ſolid compacted Maſs, in which betwixt th 
the Water is wholly abſorb'd. Theſe little ſpongy Maſt, WW Deſect or 
which are form'd like ſo many Pipes, preſerve their Figue I leſſens the 
without ſhrinking, and keep, by that means, the ſeven! Will a gr. 
Grains of Sand in cloſe Combination, notwithſtanding tie I be an Ad 
gradual Evaporation of the Water from within them. Sand, 
Vou may remember, Sir, that we remark'd in a forne Every f 
Diſcourſe ®, ſpeaking on the Formation of the Shell of {WE for by the 
Shell-Fiſh, that they were nothing but a Collection d be of a gre 
ſeveral Pellieles ſucceſſively formed one within another, by MW is the firfl 
the different Tranſpirations of Matter from the Body of tie which we 
Animal within: This ſame Accumulation of Plates or Mr. Boyle 
Laminæ upon one another, ſo viſible in certain Stones, that in the 
has given Occaſion to that Miſtake of ſome Naturalit, | Diamonds 
in other reſpects very famous and judicious Men, that a Bed of ! 
Stones have a Bud or Shoot like Plants, and grow by a the Rocks 


fort of Vegetation. that the 
| The ſecond kind of Petrification s|W where the 
Grumous Pe- that which is performed by little grumo of one Co 
apand Particles, ſingly or in Cluſters; and p- Sand is m 
bably all precious Stones are formed in thb &c. acco! 
manner. They are found, for the moſt part, pretty dee verſity of 
in the Fiſſures and Cavities of certain Rocks, whither MW whether b 
the Water can fcarcely convey any other Matter beſides I into the 
Sand, Salts, ſome Drops of Bitumen, and now and then with ano! 
ſome metallick Particles. "Theſe little Lumps or Globules I fronger i 
of Matter, when they come to coaleſce and harden, fon ſometime 
themſelves into Stones of different Grains or Textures; Cheva! 
opake, for Example, when the Clay or Loam is pr Bitumen 
dominant; ſpotted or veined with Gold or Silver, u polition « 
Particles of theſe Metals happen to mix with them; aud as in th 
laſtly, tranſparent, when the Bitumen or fineſt Sulphur, WF ſeveral 8 


© Straws, a 


with a Mixture of Salt, cements together ſuch Grains N 
© fible to e 


Sand as are pure, brilliant, and uniform. When the 


Angles of the Sands are ſo ſituated, with reſpect to each formed ? 
other, that their flat Surfaces lie together in cloſe Contadd, 3 Prior. 
3nd the fineſt Grains exactly fill up the Interſtices of the N as a pre 
lurger; in this Caſe the Stone which is formed out ad 


theſe : 


Part I, Dial, I, 


ie litthe 
Cauſez 
of the 


which betwint them, this Vacancy becomes a Flaws in Dia- 
Maſſe, . Deſect or Flaw in the Stone, which 9926. 

Figur leſſens the Value of it; and this ſuffers | 
ſererl I gil a greater Diminution, when there happens to 
ing the be an Admixture of any extraneous Matter in the 
n. | F 2] | | 

former Every ſort of Sand is not of the white cryſtal kind; 
hells of for by the Help of a Microſcope we may diſcern ſome to 
tion of de of a green, ſome of a red Colour: And this perhaps 
her, by WF is the firſt principal Cauſe of that Diverſity of Colours 
of ue which we find in precious Stones. The Honourable 
lates or Mr. Boyle * remarks, out of a very famous Traveller, 
Stones, WF that in the Mines of Viſapour, and of other Places, the 
uraliſts WW Diamonds are found partly betwixt two Rocks, partly on 
1, that] a Bed of Earth; that thoſe which are taken from betwixt 
w by a the Rocks are of a pure Water without any Colour, but 

chat the others partake of the Nature of thoſe Earths 
tion ü where they are formed; that if the Sand is pure, and only 
rumou {We of one Colour, the Diamond is the ſame ; but that if the 
1d pro. Sand is mixed, the Diamond does incline to Black, Red, 
in ths WE Ge. according to the Nature of the Sand. To the Di- 
ty deep verſity of Sands let us add alſo the different Tinctures, 
v hither i whether bituminous, vitriolous, or metallick, which enter 
befides into the Compoſition of Stones; and this will furniſh us 
nd then with another Reaſon why the ſame Colour is fainter or 
lobules ſtronger in different Stones, and why different Colours are 
, form ſometimes united in the ſame Stone. | 
xtures ; WW Chevalier, What convinces me that | 
is pr. Bitumen is one Ingredient in the com- The Electricity 
wer, uf poſition of theſe little Cryſtals, as well of ſeveral Stones. 
1 ; and as in that of Amber and Jet, is, that 
ulphur, WF ſeveral Stones have the ſame Quality of attracting little 
rains of Straws, and other light Bodies. But pray, Sir, is it poſ- 
en the ble to explain the Manner how this Attraction is per- 
o each formed} 5 
ontach BE Prior. I will venture to give the following Conjecture 
links = 35 a probable Solution of this Phanomenon, Bitumen 
o 0 NB 
| 4 * De Gemmarum Origine. 
thele M 2 abounds 
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liheſe Sands is without any Imperfection; whereas, if the 
Angles: of ſome Grains are ſo inclined to the plain Sur- 
faces of others as to leave any void Place 
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abounds with fiery Particles ſhut up within thre Pores g 
this Matter: Now upen rubbing any Body wherein theþ 
little Corpuſcles of Fire are impriſoned, we therthy (4 
them at Liberty; the immediate Conſequence of which i 
their caufing a Rarefaction in the contiguous Air, which, 
compreſſing the Air that is more remote; cauſes it to exert 
it's elaſtick Force, and to repel the rarefied Air back ty 
the eleCtrical Body, carrying with it to the Centre of 
Ren all thoſe little light Subſtances which it meet 
N The Formation of Flints, and other ir. 
Flints. regular hard Stones, ſeems to be the ſame 
with that of precious Stones. ; ' he Watet 

in it's Paſſage over Strata of Marl, Chalk, Clay, or Rock, 
finds Cavities of different Sizes, in which it depoſits the 
Salts, Oils, and fine Sands, of which it. is the Vehicle; 
the Water afterwards evaporating, the Sand and other 
Matter which it lodged in theſe Cavities, hardens as in 
a Mould, and aſſumes the ſame Figure with the Caviy, 
in which it is caſt. When a fine ſort of Sand predomi- 


Sound. 


nates, the Stone is proportionably tranſparent, and hasa 
fine ſharp Edge, as is the Caſe in moſt of your precious 
Stones; it's Colours are more or leſs vivid, variegated, ot 
veined, according to the Proportion of the other Matten 
that are commixed with it. If there happens to be 
great Proportion of Salt or Sulphur in the Compoſition, 
which, you know, are Subſtances that yield a firong 
Smell, and abound with Fire; the Stone when broken wil 
ſend forth a ſulphurous Stench, as alſo emit Sparks of Fin, 
if ſtruck by another Flint of the ſame Hardneſs, ora 
Piece of Steel, the Force of Percuſſion breaking open thoſe 
little Cells in which the Particles of Fire are lodged, and 
thereby ſetting them at Liberty. The Reaſon why thele 
Stones have no Electricity, is becauſe the Corpuſcles dl 
Fire which they contain, are enveloped with earthy 
Particles, which weaken the Force of Friction, juſt à 
a Liſt of Woollen applied to a Glaſs, or the String © 
an Inſtrument, interrupts the Vibration, and ſtops dle 


| There 


There ar 


Fround, ſon: 
which - ſee! 
thin Incrul 
for this, 8 
; The Watte. 
little Maſs 
| fills up all 
loamy Part 
it to have 
Kernel be 
| inveſts it u 
E harden rou 
Water eva 
| Increaſe, i 
Coats of N 
of the W. 
J of Chalk, 
E as a Baſis 

© a very inte 
© Tranſpirat 
which ma 
© Cavity. in 
that Cavit 
quite diffe 
why upor 
Body rattl 
of round 

of certain 

in the Be 
5 which are 


Cheval, 


middle, a 
Aways to 
ſeen, anc 
Stone; t. 
5 manner : 
whether! 
© thoſe of 
F entirely r 
Prior. 

do it. B 


QU ARRI ES. 245 


es 9 

Po © There are great Numbers of Flints of all Sizes, ſome 
y fe bound, ſome oval, ſome approaching near to theſe Figures, 
lich i which ſeem to have been formed in little Balls, or by 
vhich, thin Incruſtations round a Kernel which ſerved as a Baſe 
exert MW for this Superſtructure. For Example: 6 
ck The Water, by frequently paſſing over a Round Flints. 
itre of little Maſs of Mortar, Marl, or Stone, | 

meets fils up all the Inequalities that are in it, with thoſe little 


loamy Particles with which it is charged, thereby making 


ber i. it to have a ſmooth and nearly regular Surface. The 
dane Kernel being thus formed, the Water at different times 
Water inyeſts it with ſeveral Coats or Coverings of Sand, which 
Nock, harden round the Kernel at the Centre of the Maſs as the 
ts te Water evaporates; the Bulk of the Stone continuing it's 
-hicle; I Increaſe, in Proportion to the Number of Layers or freſh 
other Coats of Matter ſucceſſively formed round it by the Return 

ash of the Water. Now it may ſo happen, that the Kernel 
avi, of Chalk, Marl, Stone, or common Earth, which ſerved 
domi: 28 a Baſis to the firſt Cruſt or Coat, being penetrated by 

has a very intenſe Heat, may ſend out all it's Humidity by 

cciow Tranſpiration, and contract itfelf into a leſſer Compals ; 
ed, of which may be the Reaſon why we ſometimes find a 
Hatten Cavity in the middle of a Flint, and ſometimes within 


be 2 
ſition, 
ſtrong 
en wil 
f Fire, 
;, Ora 
n thoſe 


© that Cavity, Chalk, common Earth, or a Subſtance of a 
quite different Nature from the Flint itſelf ; and laſtly, 


© Body rattle within it. Thus we ſee that the Formation 
© of round and oval Flints is nearly the ſame with that 
| of certain Stones, called Bezoar Stones, which are found 
in the Bellies of ſeveral Animals in the Iadies, and to 


1 


d, and which are aſcribed many rare Virtues. | 
theſe Chevalier. Theſe different Cruſts, this Cavity in the 
(cles of middle, and this hard Body that rattles within it, are 
earthy i always to be found in a ſort of Flint, which I have often 
jult z ſeen, and which they call the ne 
ring of Stone; though, if it be formed in the The Eagle- 

ps the Danner you, deſcribe, I much queſtion Nene. 


: whether it has any Properties ſuperior to 

F thoſe of the common Flint; for by your Hypotheſis you 
entirely rob it of all it's boaſted. Virtues. | 
There 5 r1or. I rob; it of none but what wee falſely aſcribed 
Jon. Butler us proceed to the lait kit d of Petrification, 
3 | M 3 which 
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why upon ſhaking a Flint we ſometimes hear a hard 
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246 DIALOGUE XXV. 
which is performed by Penetration or Inſertion ; and thi 
is the moſt common. 
A large Bed of Sand, Clay, or othe 
The Formation Matter, may be petrified by the Injection 
of Stones by Pe- of thoſe Salts and ſmall Particles of Fan 
A IEF which the Water colleQs in it's Paſſage; 
aaäläanꝗnd though the Water with all the Sal 
that are in it will paſs through a Body of Gravel, or Sand, 
which is too porous to ſeparate the latter from the former, 
yet it will infinuate it's Salts into the Pores of a more com. 
pact Body, and link all the Parts of it cloſely together, 
By theſe means a Bed of fine Sand ſhall be transformed 
into a Maſs of brown Free-ſtone; and a Bed of Fart 
and Sand together, ſha)l be changed into a Stone more 
or leſs hard, according to the Proportion that theſe 
two different Bodies bear to each other in the Com- 
fition. | e a | 
Marl and Clay mixed with Sand will convert into 
Marble, the Ground of which fhall be white, red, green, 
or black, according to the Nature of the petrified Stratum, 
The Subjectum or Baſis of Marble is N for the 
moſt part, nothing elſe but a Body of very fine Sand, 
into the Pores of which the Water has inſinuated, at di. 1 
ferent times, little Sediments of Marl and Clay, which We of en 
in Proceſs of Time unite into one hard compact Body, Wer bibel! 
and conſtitute Marble of different Kinds, Colours, Mix. in; edi: 
tures, and Shades. If the Clay happens to be the fit Bodies bo 
Stratum or Baſis, and is dried and chapped by ſome fub- Drier. 
terraneous Heat, the Particles of fine Sand, Marl, of te Wat 
other Matter, which the Water depoſits in theſe Fifſures, W 2 
will form in it Veins of all Colours and Shapes. Thi Wt © 
Variety of Colours is:alfo farther embelliſhed with little WW may eafil 
Spangles of Gold, or ſome other Metal fine enough to de Pores of 
carried thither by the Water. The Drops of Oil that WF bring it t 
are intermixed with the aqueous Globules, 170 them- not penet 
ſelves into that vaſt Number of little Spots which we dil- 7 tif any; 
cern in Marble; when they have free Liberty to diff * 
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themſelves, they become round Spots, oval when they ae WF . Fiſſy 
attracted ſide ways by others, and angular or of any other N fying M 
Figure, according to the different Obſtructions or Attrac- N Layer, a 
tions they happen to meet witch. All theſe little irregular vou rem 
winding Veins, which we ſometimes iſee ande _ lc. - 
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[Species of Gold, or ſome. other inexpreſſibly fine Grains 


| thi Lf Matter, are ſo many Foot-ſteps, whereby we may 
other Cdiftin@tly trace all the different Routs, Turnings, and Ad- 
cim oances of the Water through the Body of the Stone, 
kam eving, s it goes along, thoſe various kinds of Matter of 
lige uhich it is the Vehicle, whieh being ſpecifically heavier 
1 [than it, naturally ſubſide and lodge in the firſt Pores or 
8d. Carities they find fit to receive them. The Formation of 
. {Marble or Stone may not unaptly be compared to the 
em. bearing a Piece of Cloth or Tapeſtry. The Stratum of 
ak and or Loam, which is penetrated by the Water, is, as 
ume it were, the Warp of the Work; the Water is the 


Shuttle that paſſes through it; the fine Sands, the Sedi- 
Earth ments of the Loam, the Particles of the Clay, — he 


more | | h 
© ſmall Threads or Fibres. of metallick Bodies, are, ſing! 
bo © or colleively, the Woof which is introduced . 


Shuttle, into the Warp or Body of the Work, and which 
in! Flle it up by Degrees. 

ren. Cbevalier. I believe I pretty well un- 

an derſtand the Explanation of this Phæno- Miftry of the dea 

+ the nenon: But I remember, when we were 0 Marblli. 

gg in the Quarry, you made me obſerve how | 

t dk. betwirt the different Beds of Stone, there was a thin Layer 
"hich of pure unmixed Clay; and you added, that theſe Layers 

Body, of Clay were almoſt always found betwixt large Strata of 
Mi. petrified Matter. Now how comes it to paſs, that theſe 

, firs intermediate Layers of Clay eſcape Petrifaction, whilſt the 
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dab. Dodies both above and below them harden into Stone! = 
1, of |, Pi. The pure Clay, inſtead of being penetrated by 5 
fure, * Water, ſerves as a Baſis or Bottom for it to reit 25 
This 5 * ä k a 3 | | N 5 
ütle ! Chevalier, I will readily grant you, that the Water ip 
to be pur eahly introduce various kinds of Matter into the 9 
that Tores of a Body which lies upon the Clay, and thereby * 


hem- bring it to a State of Petrifaction; but if the Water does 
e dil. bot penetrate and paſs through the Clay, how can it pe- 
fuſe tnty any Stratum beneath it? | 

ey are 2 155 The Water finds a Paſſage through many Chinks 
Fu ures in the Clay, or diffuſes itſelf, and the petri- 
.F Lare Matter that it contains, over the Extremities of the 
gular yer, and ſo deſcends into the inferior Strata. Don't 
wich] Jeu remember the Stratum of Rock in the Meuntain of 
pecks M4 Laon, 
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Tan *, which, notwithſtanding it's prodigious Thickneſ, 
does not hinder the Water from paſſing into the Beg gf 
Sand which is far beneath it? 5 
What the Water performs in great, by infinuating itſelf 
into the different Strata of Matter, that are extended un- 
der the Earth, it performs in - Miniature in Pieces gf 
Wood, Ivory, Bone, and other Matter, which it pene- 
trates; nor can we, by any other way, account for (eye. 
ral Petrifications of a very extraordinary kind, which are 
found in all Parts'of the World N 

Whether there was at the Deluge an univerſal Farth- 
quake, which changed the Form of the Earth, by exalt- 
ing the lower Places, which the Sea occupied before, and 
depreſſing the mere elevated Parts, which were inhabited 
by Mankind; or whether God only changed the Place of 
the Waters, by ſinking that Part of the Globe, which 
was before: inhabited by Men, to be a new Receptacle 
for the Ocean, and fixing our Abode where the gren 
Deep was, we find by Experience,” in all Places and 
Countries which are inhabited, as well in the ſmall 
Iſlands as Continents, on 'the Mountains, as well as in th 
Plains and Quarries,” undeubted Proofs that theſe Placy 
were once tovered by the Sea. However this Change 
wrought in the Earth by the Deluge (which muſt hatt 
been univerſal) was brought about, the  Conſequencs 
which flowed! from it, with regard to the Matter d 
Petri fication, (which is the Subject of our Inquiry at pre- 
ſent) are as follow: tf r· 8 
Several marine Bodies of all forts -bitried in this Men- 
ſtruum of diſſolved Earth, become pettified in time, by 
the Inſinuation of the Waters, Salts, and other little cry: 
ſtaline or ſtony Particles ſo adapted tothe Pores of theſe 

Bodies, as to fill them up without cauſing any Alteration 
in the Figure of the Bodies themſelves: Hence were pro- 
duced a Multitude of Stones, which; for the Singularity 
and-Oddneſs-ok' their- Shapes, gave Occaſion to fanciful 
People to look upon ſome of them as poſſeſſed of certain ſe 
cret Charms and Virtues, and upon others as the Mimick!y 
and wanton Productions of Nature, ' © 
- - Beſides the Bones of -Crocodiles; the Skeletons of Ses. 
Horſes, and the entire Bodies of Fiſhes petrified, there art 
aire e ee tree 
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Shark *, which is a Monſter of an enor- 


found up and down in ſeveral Places, Shells of all ſorts, 
and all the different Parts of Sea-Animals converted in o 
Stone. Of theſe Bodies, me are ſurprizing for the Ma: A 
ner of their Situation, others for the Sin ularity of their 
Shape: But ſupppling; my dear Chevalier, ſuch a Con- 
faſion of Subſtances all over the Earth, at the time of the 


Deluge, how ſhall we be able to account for all thoſe Sea- 
| Shells that are found in the Middle of our hardeſt Stones, 
| nay even in the Heart of Marbles? 


Cbevnlier. If theſe Shells, by any univerſal Agitation 
or Commotion of the Earth, happened to be depoſited in 
tertain Strata of Matter, which afterwards came to harden 


| and petrify, it is not at all to be wondered at, that they 


ſhould be found lodged in the middle of thoſe Subſtances; 
Nor is ſuch a Situation of theſe Shells more ſtrange than 


| that of the Flints, which you juſt now ſhewed me in the 
| Centre of ſome Stones, when we were at the Bottom of 
S the Quarry. Theſe Flints and thoſe Shells ſubſiſted before 
| the Deluge; the. Bodies that incloſe them were petrificd 
| afterwards. | 


Prior. The Number of the petrified Sea-Bodies is too 


| oreat, to give you an exact Catalogue of them; but in 
order to vary the Entertainment of your Walk, I haie 
| brought with me ſome of the ſmalleſt of them, as being 
| moſt portable, by which you may judge of the reſt. Here 
| they are. 


Chevalier. Pray what is this indented Triangle ſo curi- 
ouſly inchaſed in a Circle of Silver? Is it ſome Amulet 


or Charm to hang about the Neck? 


Prior. At Malta, where theſe Kinds 
of Stone are ſold, they tell you, it is in The C/ te- 
the Shape of a Dart, or the Tongue of a . 
Serpent, which was petrified at the time 


of St. Paul's Arrival in that Iſland, and, among other 


Virtues aſcribed to it, has that of evriching the Gold- 


ſmiths: But here this T ongue loſes both it's Shape and 
| Tare Qualities. It is really nothing elſe 


Cans Carchari - 


but the Tooth of a great Sea-Dog or ,, 


15 * Horia medice naturale del Cavalier Vu. liſneri, Tm. 7, 
+» £0, | ; 
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230 DIALOGUE Xv. 
mous Size, weighing ſometimes upwards of four thouſui 
Pounds. x" | 1 kb 
_ Chevalier. Here are ſome Stones that one would ul 
for real Buttons, VVT 
Prior. Theſe ribbed Buttons, and thoſe others which you 
ſee there ſtudded with little Tubercles regularly | 
are Subſtances of a ſtony Nature, introduced into the del 
88 of certain Fiſhes called EFchixi, or Button 
Ecbinites. Fiſnes. The chalky or other Mats 
moulded in the Shell, retains the end 
Form of it; but the Cruſt of the Shell being extrenc 
thin, is intirely decayed and periſhed. | 
g Chevalier. What are theſe little Stone 
The Horn of which reſemble a Cork-ſcrew, or twilt 
Ammon, Corn Serpent? | | 
AAmmonis, 5 ; | . 
8 rier. They are pieces of petrifel 
Earth, formed in a little turbinated Shel 
of a fpiral Figure, and which reſemble the Nautihs d 
Sailor-Fiſh. The Matter which is hardened within th 
Shell, bears exactly the Impreſſion of the Mould in whid 
it was caſt; but the Shell itſelf being extremly fine an 
tender, is conſumed and reduced to Powder. The a 
tient People of Libya, who thought that they diſcend 
upon this Stone the Horn of their Ram Ammon, whid 
you know, was their favourite Deity, related a hundrl 
Stories of the Virtue of this Stone, which gained it 
great Reputation, and gave it the Name of Corn 4 
monis, 

Chevalier. But if Philoſophy ſtrips theſe Stones of 
their Virtues, have not we Reaſon to complain that weil 
Loſers by it? | 

Prior, It ſometimes proves the Means of enriching! 
by helping vs to the Diſcovery of thoſe real Vir 
which are inherent in Bodies; but it can no ways be { 
io impoveriſh us, by ſhewing us the Fallacy of pretends 
ones, and thereby preventing our being impoſed upon. 

Chevalier. What other Stone is that, which in Shape! 
much reſembles a Finger, but only is longer and ml 
pointed ? N 


3 


Prior. There are ſome of them of r | 
DaCyle, larger Size; I took this as being mos 
portable. They formerly took Ho 1 
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IThunderbolt: You ſee what Connexion Thunderbolts, 
Pere is betwixt Fire and a Stone, At | 
reſent there is no Doubt made of it's be- . 
Fog the Tooth of ſome great F iſh, though 
v0 certain Diſcovery has yet been made 
Fof the Animal itſelf. It is not, proba- 


Iþly, any of thoſe which make their Abode on our Coaſts, 
End. this Conjecture is warranted by the Inſtance of the 
Cann Ammonis, of which we have a hundred ſeveral Sorts, 
all differing in ſome reſpect or other from the Nautilus, 
that we are acquainted with. The other Species of the 
ENautili, or Shell Fiſn, of nearly the ſame Figure with 
them, do probably live on other Coaſts, or elſe at the 
| Bottom of the Sea. | 

Here are other Stones, which are convex | 
| at top, and concave underneath. They Toad-ſtones. 
| much reſemble the Teeth of the Sea-Wolf, | 
and the beautiful Poliſh of theſe Stones is nothing elſe but 
| the Enamel which formerly covered the Tooth of that 
| Animal, 


Chevalier. Here are ſome others, on which, methinks, | 


| ſome Artiſt, to divert himſelf, has painted a Star, a Fiſh, 
or the Leaf of a Plant. Hs 4 | 
| Prior, Theſe are indeed, as you ſay, Pictures, and true 
Copies of Nature. This Stone, in which 
you ſee ſo juſt a Repreſentation of a Star, The Aftroites or 
| a Maſs of Earth, ſtampt with the Im- Star-ſtones, 
preſſion of a certain Shell-Fiſh, called the 
| vea-Star, if it is not the very Fiſh itſelf, petrified together 
with the Earth, to which it adhered. There are ſeveral 
| Torts of them, which bear a reſpeQive Similitude to the 
different kinds of this Fiſh, Some of theſe petrified Bo- 
dies immerged in Vinegar, ſeem to move and ftir about; 
| the Reaſon of which Appearance is this: The Points of 
| the Acid which conſtitutes the Vinegar, by infinuating 
| themſelves into the Pores of the Stone, make way for the 
Introduction of a warmer Air, than that which was lodged 
therein before; which being immediately dilated, and 
| ſtruggling to diſengage itſelf, ſurprizes tne Spectator with 
that tremulous Motion it cauſes in the Stone. Some of 
theſe Star-Stones are regularly applied one to another, with 
5 58 M 1 their 


The Belemnites. 
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252 DIALO GU FE xxv. 
their flat Surfaces together, and reſemble the V ehre, 0 
Joints in tha Back- Bone of à Cod- Fiss. 


. Chevalier, Perhaps they may be nothing elſe but th 


* 


Back- Bone of ſome other Fiſfl. voy. 
Prior. Here are two or three other Stones, which pry 
ſent, you with Plants in their perfe&-Shape and Proper 
tion, on a ſmooth flat Surface; for the Juices that aggly 
tinated the Plant to the Stone, did ſo thoroughly pen 
trate into the Subſtance of it, as to incorporate them boi 
"into one Body, only preſerving the Lineaments and Fig 
of the Plant. The dere is à natural Picture of àn Er d 
Barley; that of a Voke- Elm, or Hornbeam- Leaf; an 
the other of a folded Willow-Leaf. Here are alſo ſon: 
others, in which you may diſcern a very exact Repreſe 
tation of the Fern. But the Figures moſt commonly ex 

| hibited on Stones, are thoſe of Sea-Moſſes; for as the R 
tom of the Sea. is always covered with theſe, it is u 
tural to ſuppoſe, that aſter the univerſal Confufion ant 
Mixture of Subſtances cauſed by the Deluge, theſe Mofl 
were left by the Sea on ſeveral Bodies, which afterwhr| 
petrified together with them. Monfieur 4 -F -/Fen foul 
one in France, which reprefented the Foliage of the 
mournful Tree, ſo called, becauſe it only bloſſoms in tl 
Night. This Tree does not grow in Europe, and is b 
to be found in the Indie. . | 
Chevalier. It formerly muſt have grown in thei 
Parts, or elſe the Water of the Deluge muſt have tran 
ported it from the Hates hither. i 
Pricr. There is one Miſtake, which we are liable lh 
in this Matter, and thereſore muſt take care to gui 
againſt. When we find on ny of theſe Stones an egg; 
Reſemblance of a Plant, a Leaf, or ſome Fruit that ve 
dz are acquainted with, if theſe Leaves are bent and {old 
if they croſs each other, or lie one upon another, thc 
are certain Indications that the Plant or Fruit ſo repre 
ſented, is an Imprefſion made by a natural Body: Nel 
| Flirence, and in ſome other Places, a! 
The figured found Pieces of Stone or Marble, | 
Stones of Flo- which, when poliſhed, ſome People fl 
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"FRY cy they ſee ruinous Caſtles, or entire T 
reſts; but theſe Figures are drawn only by the Emagiti 1 
tion, and ate like thoſe which they think they ice | 1 
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the Clouds, or like . thoſe. imaginary Trees which the 
| Hoar-Froſt leaves on our Glaſſes and Windows. Put a 
little Oil between two ipoliſhed Marble Plains, and rub 
| them together, and the, intermediate Air will diſperſe 
| the Particles of the Oil, ſo as to form a a „ 
| Repreſentation of a Foreſt, or little Tree; Their Origin. 
| but you will not be able to diſcover the 


| Matter which it colodrs and petrifies, . 1% 6 
In order to form one of theſe figured Stones of: Fi 
nne, it will be ſufficient, if ſeveral ſmall Pieces of 
Chalk, round, ſquare, triangular, or of any other Fi- 
gure, incorporate with a Layer of Earth mixed with Clay 
or Loam. When the whole Maſs comes to be petrified 
| by a Water tinctured with Vitriol, Cinnabar, or any 
| other Matter, it is evident, that if the Body thus petri- 
| fied be cut into Plates or Laminæ, we ſhall find theſe 

Pieces of Chalk inverted or diſperſed in ifregular Figures, 
| like the Ruins of a decayed Building; if after this the 
Lapidary fo artfully cuts the Stone, that the imaginary 

Ruins may poſſeſs the lower Part of it, whilſt the upper 


ö 


Part of the poliſned Plain is diverſified with accidental 
Veins of different Colours, the Spectator will immediately 


pronounce it to be a Repreſentation of Skies and Clouds: 
And if there happened to be any Fibres of Sea-Moſs in 
the petrified Chalk, his Imagination will eaſily improve 
them into little Plants growing out of the Ruins. | 
We have now contracted an Acquaintance with ſome 


of thoſe Productions of Nature, which ſae has lodged in 


the Bowels of the Earth to be employed for our Utfe 
when we want them: We have alſo ventured at ſome 
Conjectures on the Manner how the Sands, Salts, Loam, 
and Clay, by the Mediation and Agency of the Water, 
\ concur to form thoſe Maſſes of Stone purſuant to the 

End for which God appointed them. In our way back 
to the Caſtle we may entertain ourſelves with diſcourſing 
on the Uſefulneſs of Jewels and common Stones. | 


As to the former, I ſhall leave them as we found 
them, without determining any thing concerning thoſe 
Virtues, which ſome ſuppoſe inherent in them, leaving it 
to Time, and farther Experience, to diſcover to us whe- 


ther 


| regular Likeneſs of any Fruit or. Leaf: The Water in 
| ke manner produces: fortuitouſly the ſame Effect on that 
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25:4 DIALO GU E Mv. 
ther they have any ſuch Properties peculiar to them; 
whether, when pulverized and mixed up in Medicine 
they ſerve in any other Capacity than as Abſorbentz; 


or whether they are devoid: of all medicinal Virtues, 


(as by any Diſcoveries hitherto, appears to me mg 
probable) and only. to be valued for their Hardneſs and 
Luſtre, However this be, the Reputation which theſs 
Stones have always been poſſeſſed of for their wonderful 
Virtues, has gained them the honourable Diſtinction of 
being worn on the Finger, and of being looked upon in 
ſome Caſes, as ſovereign Preſervatives. But however 
People may have been deceived, in repoſing ſuch a vain 
Confidence in their imaginary Virtues, they have found 


out the Art of making them really uſeful in another re- 


ſpect, viz. by engraving Figures upon them, and there 
by converting them into little portable 


Seals. Seals: An Invention this of great Uk | 


by way of Credentials to prevent our abſent Friends be. 


ing impoſed upon by Counterfeits, and to fatisfy then 
that they receive what comes to their Hands in the ſame 
Form and Condition in which it was ſent, 

Farther, Jewels being the more bright and luminous 
Productions of the Earth, they naturally make a con- 


ſpicuous Figure in the richeſt Dreſſes; they adorn the 


Majeſty of crown'd Heads, and even ſet off the Charms 
of Virtue itſelf, ſeeing this, when ſet in Compariſon 
with them, never fails to gain the Preference, and to 
eclipſe the brighteſt Diamonds with it's ſaperior Luſtre. 
| As to thoſe Stones of a moſt enormous 
The Uſe of Size, 'Which are found in the Quarries un- 
common Stones. qer Ground; is it not almoſt incredible, 
that ſuch rough, unweildy, ſhapeleis 
Mafles of Matter ſhould be capable of being cut, work's, 
and ranged together in ſuch a manner, as to form tnoſe 
durable and beautiful Edifices, which are not only 10 
convenient, but alſo ſo conducive both to our Health and 
Security? 8 | : 
When the Deſcendants of Noah. were obliged to di- 
ſperſe and ſeek for Settlements in different Parts of tne 


habited by wild Beaſts, they built themſelves R 
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Tents with the Boughs of Trees, and the Skins of Ani- 
mals; but as theſe were a very inſufficient Shelter againſt 
the Inclemencies of the Weather, and a ſtill weaker De- 
fence againſt the Violence of wild Beaſts, or the more 
favage Treatment of ambitious Men; how happy was it 
for them, living as yet in a State of War, and-liable to 
continual Invaſions, to find under their Feet, at a little 
Depth in the Earth, Maſſes of Matter ſoft enough to cut 
and faſhion as they pleaſed, and yet ſufficiently hard, 
when compacted and laid together, to defend them againſt 


| the Attacks of their Enemies, or the Fury of the Ele- 


ments; and laſtly,” in ſo great Plenty as to furniſh Matter 


| for the Security and Defence of whole Kingdoms! 


Thus by little and little, Villages and Cities grew out 
of the Earth, and Men found out the Art of placing and 


F cementing Stones in the firmeſt manner, of erecting with 
chem convenient Houſes, ſtrong Fortifications, magnificent 
& Palaces for Kings and Rulers, and thoſe auguſt 'Temples 


| | in which all the Families of the Earth aſſemble at cer- 


| tain times, to pay due Worſhip and Adoration to their 
| common Father, and to bind themſelves under the moſt 


ſolemn Engagements, to obſerve inviolably all thoſe Du- 


ties on which the Well-being of Society does neceſſarily 
| depend, | © 


The Sight of this Road we are juft 
entering upon, which croſſes that hard Paved Roads, 
paved Way, puts me in mind of another 
ineſtimable Advantage we receive from ſome of thoſe 
folid Materials ſhut up in the Boſom of the Earth, I mean 


| that of paving our Ways, and thereby procuring to our- 


ſelves, at all times, the Convenience of firm, paſſable 
Roads: Herein conſiſts one of the principal Beauties of 
large Towns; and this it was that formerly made the 


| whole Roman Empire ſeem, as it were, but one large City, 


conſiſting of ſo many long paved Streets, that formed a 


Communication from one End of it to the other. Rome * 
was the Centre of a great Number of magnificent 
> Highways, which ran through all Tah. Several of them 
croſſed the As, the Country of the Gaul, the Pyrenees, 


* See the Hiſtory of the Highways of the Reman Empire by 
Nicbola. Bergier, Counſellor at the Court of Rbeims; a very curious 


N and learned Work, and too little read. 
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256 DIALOGUE Mv. 
and the whole Kingdom of Spain. One of them reac, 
from Nome to 'Lyons, from Lyons to Rhein, and fron 
Nhe nn, to the Channel 3 it was carried On again in Gre 4 
-B>ifain, and continued as far as, Srofland. That which 
extended as far as Byzantium * was: continned: on the other 


| carried 
inued from 
lition, thou 


dundred Ve 
of France, V 


Side of the Hellipons from Chaltedonia through Ha Min, teen hundr: 
Syria and Paleſtine; then winding thraugh: the Ihn of Irre that we 
Sues, which joins Aſia and. Africa, paſſed through Foy WF They firl 


as far as Syene, and thence into Ethiopia. There were 


Furrows; d 


others that ran along the Coaſts of Africa. from one Eng M yed in 
of it to the other; and hence poſſibly the Roman; bor. N ried away 
rowed the Model of their paved Ways. wint the 
Chevalier. Theſe are indeed ſurprizing Inſtances of im Botto 
Magnificence and Expendſe. [ Poſſe or B. 
Prior. Your Surprize will: be ſtill heightened, if you vith a mo! 
compare the Structure of the Way we are now walking {Ws for Inſt 
on, with that of the Reman military Ways. This, though {hor Gravel 
one of the handſomeſt and beſt-built of the modern Ways, N dug out o 
and though it is not above ten or twelve Years ſince it whole bar 
was firſt laid, yet begins to give way already, whilſt that I nor did tt 
Which it croſſes has kept firm and entire for above fifteen I {to facilit 
Hundred Years. The Reaſon is obvious: This Way which vent any, 
has been ſo lately paved, was rajfed upon a Foundation infallibh 
of Earth, not equally denſe and ſolid in every Part; and raiſed, a 
conſequently, as the Foundation ſhrinks, the SuperſtruQure I above the 
muſt fall in: Now, when Part of the Pavement has given of four ! 
way, that which was contiguous to it, wanting it's Support, ſonry. 
is eaſily ſeparated from the reſt, and made to fall in Chewa. 
likewile by the repeated Shocks of the heavy Carriages IM built wit 
that go over it: The whole Structure being thus diſ— Prior. 
jointed, and the Coherence of the Parts destroyed, the Reman H 
Wheel-Ruts preſently grow deep and uneven, the Wag: will und 
goner ſtrikes out into a new Tract along the adjacent WW ſeem to 
Land; and thus a Work of great Labour and Cott be- will exp 
comes entirely uſeleſs, and muſt be repaired at a fre in whicl 


Expence. 8 | 

If the Roman Highways, through any Neglect to mend 
them in time, are decayed and broken down in ſome 
Places, yet there are ſeveral Countries where they Kill 
remain whole and entire. The Appian Way, which was 


D Conflantinople, + From Caribage. 


firſt Wi 
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reached carried from Rome do Capua, and afterwards, con- 
nd fron I nued from Capua to Brunduſium, is ſtill in good Con- 
n Go idon, though it has been a High-Road above nineteen 
t which Nundred Years; and we have ſome Ways in ſeveral Parts 
ie other of France, which have ſ abſſted npwards of fifteen or fix- 
Min, Iren hundred Years. Now it is to their particular Struc- 
nt of Imre that we are to aſcribe their long Duration. | 

1. For WE They firſt of all laid open with a Plough two parallel 


Furrows; then the Soldiers (for they were generally em- 
loyed in Works of this Kind in times of Peace) car- 


re were 


ne Eng 


1 bor. red away the light looſe Earth“ that they found be- 


wirt the Furrows, and dug till they came to a hard 
ces of MW frm Bottom: They then filled up the 5 
/ Poſſe or Bed which they had hollowed, The Site or 
if you Wwith a more denfe and weighty Matter; 828 I 
alking Ws for Inſtauce, with a ſort of hard Sanaa 
hough {Wor Gravel taken ont of the Rivers, or des 
Ways, dug out of the Quarries; this done, they rammed the 
nce it whole hard dowh, and ſmoothed it with keavy Rollers; 
t that nor did they always end their Work here, but oftentimes 
iſteen to facilitate the Praining off of the Water, and. to pre- 
wich vent any, Mud or Dirt from ſoaking in, which would 
lation WF infallibly undermine and looſen the whole) 
and raiſed a Terras or Cauſey ſeveral Feet The Caufey. 
ure IM above the Level of the Plain, conſiſting Ae or Porfum, 
given of four Layers or Stories of ſtrong Ma- . 
11ſ9%r.; TITTIES Ln gt oo a, 
I in Chevalier. A H'ghway reaching from Rome hither 
iages BE built with four Layers of Maſon's Work! Is it poſſible ? 
dif- Prior. T will: preſently cdnduct you to a Place in the 


the WW Roman Highway, where I myſelf opened the Earth, and 


Vag- vill undertake to, let you ſee the four Layers which you 
cent ſeem to call in Queſtion, As we are walking thither, I 
be- will explain to you the Matter of them, and the Order 
rela in which they ar... | 


8 3 . 131 
Hit primus Labor inchoare Sulcos, 


* —_— 


end Ac reſcindere Limites, & alto 
me BF Egeſtu penitus cavare Terras, - 
til MW Mex hauſtas aliter teplere Foſfas, 3 
was Et ſummo Gremium patare Dorſoo © 
N Ne nutent Sola, ne maligna Sedes 
Et preſſid zubium Cubile Saxis, S.. 


Statius, Lib, 4. Sylvarum, via Domitian. 


firſt On 
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On the Foundation of Earth, which, as I ſaid beforg] 


was firmly compacted and levelled, they ſpread a Corr 
ing of Cement made of Lime and Sn 
The firſt Layer. or Haſſock, about an Inch thick. The 
en, firſt Layer, which they placed upon thel 
= Cement, was of large flat Stones laid one 
upon another ten Inches high, and cemented together 
with well-tempered Mortar. 'The largeſt Stones of al 
were ranged along the Sides of the Cauſey. 
4.4... .. The ſecond Layer conſiſted of Stone 
The ſecond of a cubical, round, or oval Figure, and 
Layer, Rudus. of many. rough irregular Stones, ſome- 
e times mixed with Potſherds and Pieces d 
broken Tiles and Bricks: All theſe were ſpread withy 
Shovel over the firſt Coat of Stones, and rammed doyn 
into the Mortar which cemented them together, This 
ſecond Layer was about eight Inches thick. 0 
The third Layer conſiſted of a Foot df 


davel, as W. 
nel Stones 
f Flints, | the 
We are no 
\ the Highv 
ere meaſure 
Chevalier. 
ave deen 
„ to know 

f little gre) 


prior. Th 
ten brough 
Ve! 8 ordere 
eaths and 
he Sea-Shot 
the Highw 


The third Layer. Mortar, not made of beaten Tile, for iſe them in 
Nucleus, that would have been too expenſive, bu Covering 

e of Chalk, Sand“, or Haſſock, mixed iecared it © 
with Lime, as any of theſe Materials were near at hand Wye, ſamet 
This Layer, which was ſometimes called the Pudding dated wit 
Pap, though more commonly the Nucleus or Kernel, fl. Bi floping 
led up all the Cavities or Interſtices in the inferior Layer, 


Cauſey on 


and ſettled into a hard level Coat: The great Difficulty rent it's ſo 
we find in breaking it now, ſufficiently proves how firms By means 
Support this was to the upper. Covering, eſpecially when Werigys thi 


we conſider the extreme Hardneſs of the inferior Strata 
with which it is ſp firmly incorporated, as to form one 
compact, impenetrable Body, capable of ſuſtaining the 
greateſt Weight imaginable. _ | | 


happens t 
ing down 
it at the 8 
Eo ; by it, the 

1 Ide fourth and laſt Layer, which the) Win former 
The fourth called the Cruſt, ſometimes conſiſted of Wto be rep 
* Crufia great hard Stones cemented together, 3 W Renutatic 
aue ery we find in the Appian Way +; ſometimes them, an 

of Gravel, or fmall Flints mixed will N by her N 


® Saxa ligant, Opuſque texunt Ph * Miſſo 
| Cotto Pulvere, ſordidoque Topho. Stat. ibid. 4 — 


3 : Et cr 
+ Lipf. de magnitud, Rim, Lib, 3. C. 10. 0) 


Grave, 
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vel, as we find in moſt of the military Ways . The 
deft Stones of all, the Free-Stone, and the larger Sort 
J lints, they reſerved for their Towns. | 

We are now arrived, my dear Chevalier, at that Part 


id beforg 
a Cover 
nd Sang, 
k. The 
upon thel 

aid one 
together 
es of all 


ere meaſure the Thickneſs of the Layers. 

Chevalier. I find here indeed all the Layers that you 
ave been deſcribing to me; but what puzzles me moſt 
„ to know how they came by this prodigious Quantity 
f little grey Flints with which the Road 1s every where 
overed, and that the more, as there are none to be ſeen 
y where elſe in the Neighbourhood. 7 | 
Prior. Theſe ſmall Stones, Flints, and Gravel, were 
ten brought hither. from other Parts, the Country People 
ing ordered to gather them in their Vineyards, their 
eaths and ploughed Lands, on the Banks of Rivers and 
he Sea-Shores, and to bring and lay them in Heaps by 


f Stones 
ure, and 
) ſome. 
eces of 
with z 
d doyn 


J * te Highway Side, where the Soldiers had Occaſion to 
Wk b iſe them in their Work. Of theſe Materials. they made 
e bu Covering fix Inches thick upon the third Layer, and 
ban, el it on the Sides with two Borders of Earth, which 
in they ſametimes ſtrengthened and conſoo 
1 bo Lidated with heavy Stones +, which they The Borders, 

hid floping for the Water to run off the Magin. 

3 1 Cauſey on to the Plain beneath, to pre- | 
gd rent it's ſoaking into, and thereby looſening. the Gravel, 


By means of this Precaution the Traveller in all Seaſons 


das, enjoys the Benefit of a dry, hard Road. It ſometimes 
I happens that the Flint Pavement is looſened by the fall- 
g the ing down of the Banks or Borders which ſhould ſupport 


it at the Sides; but as the internal Layers do ndt ſuffer 


ed of MW." former times, having cauſed ſome of theſe Highways 
| to be repaired and paved anew, had the | 
| Reputation of being the firſt Foundreſs of The Cauſeys of 


them, and in . ſeveral Provinces they go 5 
| | runchault, 
with | by her Name to this Day. | 
55 i * Miffon's Travels into Italy, 
| }—— Umbonibus hinc & hine eoactis 5 
Et crebris Iter alligare Gomphis, | Stat, ibid, 
ave) 


the Highway where I made my Experiment: We may 


by it, the Damage is eaſily repaired. A Queen of France, 


Chevalier. 
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Cbevalier. Since the Layers, of which the Road es in builc 
compoſed, are here uncovered at the Sides, and exyyjy C aking ou 
to open View, pray let us take the Thickneſs of them he \ fo comm 
ford wergo i val inn \ Whecchandile f 
Prior. According to my Calculation, which is found; farther 1 
on repeated Experiments, (having meaſured them yiliſh.t;er every 
a Foot-Rule) you will find the Depth of them all tzken1.reof to 

together to be about feven or eight and thirty Inch 0 Honor 
Indeed the Difference in the Materials they were obliget * and ta 


to uſe, and in the Nature of the Soil, . which was to bell om and 
the Foundation of their Work, made a little Variatin be 
both in the Thickneſs and in the Order of the Layen . 
(according to the Diſcretion of the Architect) ſometing al Regiſters 
neceſſary; but according to general! Obſervation mal... down 4. 
in different Places, you will find me pretty near id the me 
Mark. "41 12 17 2 A i 5 k Fr . ] 0 Kos eigne 
Cbevalier. When we confider. the great Advantage n o The m 
having ſuch convenient and magnificent Highways, anl . Hand | 
the great Trouble and. Hindrance that Travellers. mer, vate, of 
with in paſſing through deep and rugged Roade, Ian ink, of L 
ſurprized that we do not imitate this Practice of the nat 


«this Art 
ſeeing then we might travel as far in two Hours, a6 * es 
can now, in ſome Places, in a whole Day p. nnaments 

Prior. This would be: too great an Enterprize for ee our E 
to undertake; but therę is one thing which I am mae lead us 
ſurprized at, vi. That ſome | pious, well - diſpoſed per- incite 1 
ſons never thought of eſtabliſhing a Fund by Legacies, w AAions. 
be applied in making Aquzdnds for the Conveyance dention, 3 
wholeſom Water to ſome Town which is deſtitute of e World 
great a Bleſſing: or, in tepei ring: the publick Way Wyoming: 
tliaſe Places 'where : they art im bad Condition; for ſure parſuant- 1 


nothing can better anſwer the End and Deſign of Rel: 
gion, than to promote the common Good of, Mankind 
as far as lies in our Po Wert. | 


t) how 
perverted. 
I take 


. Czhevaler. I aſſure you, if ever a Society comes to be hich he 
ſet on foot, for repairing the publick Roads, I ſhall make Number 
it a Part of my Religion to promote ſo uſeful an Ella Profuſion 
bliſhment. EEE | genious 
tel e ee Ea 
1 N Fu Diana . nf Stat. ibid. Recollec 


Prier. 


LI * F* 
' - 
* * * } 
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Prior. We have hitherto conſidered the Uſefulneſs of 
ones in building us Houſes and Places of Security, and 
making our Roads firm and paſſable at all times, 
4 ſo commodious for the ſpeedy Conveyance. of our 
erchandiſe from one Country to another, But they are 
1] farther ſerviceable to us in ſupplying us with a 
latter every way ſo fit and proper | 
hereof to make: durable Monuments The Uſe and 


Road 
EXpole 
hem Des 


found 
m with 
ll taker 


Inches \ do Honour to the Memory of great e | 
obige, and ta tranſmit remarkable Tran 
© 10 deſſhaons and Occurrences down to future 

artatinn Fes - 435 1.7 8 5 L 

Lahn Stones and Medals are the true hiſtori- N 


metimez 
n made 


ear the 


pl Regilters of the World, as they de- Monuments, Ca- 
Iver down to us the Names, the Features, ys e 
nd the , memorable Actions of. Princes and Medal. 


at reigned near two thouſand Years 


tage 4 go. The molten Braſs, or obdurate Marble, receives from 
15 e Hand of the Statuary the Form of Alexander or 
- 12 berate, of Ceſar or Virgil, of Eraſmus or Charles the 


ifth; of Louis le Grand, or Des Cartes. To the Beriefit 


Romany {this Art we owe the Pleaſure of beholding and con- 
» © Yerſing, as it were, Face to Face, with thoſe who were the 
h „ uaments and Bleſſings of paſt Ages, and of having be- 
Wore our Eyes the: moſt illuſtrious Exampies of Antiquity, 
+] or o lead us on in the Paths of Glory and Honour, and 
5 4 ) incite us to the Performance of virtuous and heroic 


Nations. This was the original Deſign of this noble In- 
ention, and what procured it fo univerſal a Reception in 
the World: But, alas! (if we except tlie She Tt: 
adorning: and beautifying our Churches, The Abuſe of 
purſuant. to another great End of this Sculpture. 

t) how ſhamefully is it every where 
PPerverted and abuſed! „ 
tobe! ke a Walk, for Example, in a publick Garden, 
1 hich has been adorned at a vaſt Expence with a great 


1 Frofuſion of the fineſt, Marble, carved by the. moſt in- 
eemous Artiſts, was; deſigned: to convey ſome uſeful 
leſſons of Inſtruction; whereupon my Curioſity leads me 


ance of 
e of ſo 
Jays in 
or ſure 
f Reli- 
ankind 


o the firſt Figure that preſents itſelf, which upon ſome _ 


ibis, WRecolleRtion I nd to be the Repreſentation of Cephalus 
Pri. | and 


Number of Statues. It is natural to ſuppoſe that ſuch a 
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( 


and his Dog Lælaps, Objects that have very little in tel ing on 
to gain my Attention; nor can I ſee of what greater In ich uſeleſs 
portance it is to me, to behold how gracefuily Pi Had the 
takes an Arrow out of her Quiver between her Pingen of the - 
and Thumb, to make a Preſent of it to Cephalus: A littWMhitted down 
farther you have the Image of Ceres, or the God Pu Inptoring u 
or ſome ſuch ſort of Folks, which the Generality blick Re: 
People have as little Knowledge of: In another Placnemorable 
you are preſented with the Rape of Orithya by BurrwMWorticos, th 
or ſome ſuch Adventure, contrary to thoſe Rules of Mich the Sta 
deſty and Decency which ought to be obſerved, not onlyſiſſiſe Law-g. 
in private Families, but alſo in publick. Is, and of 
Chevalier. I have ſometimes heard this made the Sub-iſthey could 
ject of a Debate, when it has been alledged in Defenclſtc Founder 
of Sculptors and Painters, that thoſe who employei At almoſt e 
them in adorning their Gardens and Houſes with Ktn, the 
theſe fabulous Pieces, were generally Men of Taſe; Hlitory. J 


emarkable 
onours w. 
cho had d 
and Station 
others, to e 


and moreover, that the greateſt Part of theſe Statues 
were taken from ancient Originals, which are the bel 
Models that the Moderns have to copy after. 
Prior. In Anſwer to the ſecond Obſervation, which is 
the only- material one, I ſhall. offer 'the following Re- 
mark: I am far from thinking that we ought to diſcanſ{nd Profeſ 
intirely all profane Hiſtory, or to look upon thoſe Maſter-W$ Nothing 
Pieces of Bae which are ſtill remaining, as u. Taſte, tho! 
worthy our Imitation. The fine Statues and Paintings u nuch bett. 
Vierſaille, and the other Royal Palaces, were certain) Hef Mytho: 
_ defigned by our Kings to be ſo many publick Schools of and Garde 
Education, for the Encouragement of Arts, and to refine yield a me 
the Taſte of the Age; nor can we too much admire theſe Wuch Figu 
excellent Models; but, on the other hand, it argue prove our 
ſtrange Bigotry and Narrowneſs of Mind to be pleaſed II gteat and 
with nothing but what is ancient, and to multiply Copies Where is C. 
of them without End. Let us imitate the Ancients, 5] ueclin ; | 
Meſſieurs Racine and Boileau have Euripides and Heract: I People, : 
They indeed ſtudied the Gree and Roman Poets to form What a F. 
their Taſte, but did not therefore judge it neceſſary w the ſame i 
write in Greek or Latin, or to be laviſh Imitators of them he might 
in every particular; they thought for themſelves, and 1 anothe 
ſtruck out ſomething new of theit own. So ought-1tt0 35 bee 
be with Statuaries and Painters, and not be thus eternally ird, wi! 
we 3 blarping have ſign 


o refine 
re theſe 

nes 
erte 
Coptes 
ents, as 
Horact: 
0 form 
Mary w 
f: them 
25, and 
t it to 
ernally 


jarping 


JUL ick 


the) could 
the Founder of ſuch a Sect, there ſuch a brave Commander: 
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ping on Apollb and Diana, Hercules and Faunus, and 
ich uſeleſs Repreſentations. | 

Had the Greeks been nothing more than ſervile Imita- 
n of the Egyprizns, we ſhould have had nothing tranſ- 
aitted down to us but Exyptian Monuments; whereas, by 
upon them, they made their Art an uſeful 
egiſter to the People of Greece, of all the 
nemorable Tranſactions of their Country: All their 


Porticos, their Walks, and publick Places, were crowded 


mth the Statues of renowned Warriors, Civil-Magiſtrates, 
nſe Law-givers, Philoſophers, Architects, Painters, Ora- 
un, and other famous Men. As they -walked along, 
point to Draco, Solon, or Ariſtotle; here was 


t almoſt every Step in the Streets or 2 Squares of 
len, they might learn an uſeful Leſſon in Morality or 
itory. Thus every one became acquainted with the 


remarkable Perfons and Things of former Ages; and the 


onours which were thus paid to the Memory of thoſe 
pho had diſtinguiſhed themſelves in their ſeveral Ranks 


and Stations, were ſo many Motives of Encouragement to 
others, to exert themſelves in their reſpe&ive Occupations 


nd Profeſſions to the utmoſt of their Abilities. 

Nothing is more generally talked of amongſt us than 
Taſte, though I muſt needs think, that we ſhould give a 
much better Proof of it, if inſtead of all this Trumpery 
« Mythology and Metamorphoſes, our publick Places 
and Gardens, our Galleries and "Tapeſtry, were made to 
yield a more rational Entertainment, and exhibited to us 
ſuch Figures and Repreſentations as might ſerve to im- 
prove our Underſtandings, or perpetuate the Memory of 
great and uſeful Examples; for Example, if we could ſay, 


there is Charles the Wiſe and his Conſtable Bertrand de 


Gueclin; there is Lewis XII. firnamed the Father of his 
keople, and his excellent Miniſter Cardinal D' Amboiſe. 
What a Fund of Pleaſure and Inſtrudtion might we reap at 

e lame time, from a ſpacious Portico, where in one View 


ve might take a Survey of all our moſt famous Generals; 


in another be preſented with the Figures of thoſe who 
ave been moſt” conſpicuous in the learned World; in a 
third, with the moſt ingenious Mechanicks, and ſuch as 


haue ſignalized themſelves by their Improvements of Arts 


or 


Virtue and Knowledge are amiable and praiſe-worthy 
where. ever we find them. If Eraſmus, Caller, and Faufu, 


there any, I believe, Who would not be well pleaſed i 


_ reliſh it, unleſs it be daſhed with Fiction: Inſomuch that 
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or Commerce; and, in a word, all thoſe who u Gener 
zealouſly promoted the Gocd of their Country by the Wqoiled in? 
Courage er Learning, by uſeful Diſcoveries, or indefatigahighſ" are at © 
Induſtry ! Nor ought. we to exclude thoſe who rende vibe, or 
themſelves illuſtrious in other Parts of the World, ſerin 


have deſerved well of Society in general, their Memorig 
ought to be as dear to us as to their own, Countrymen, 
and have as good a Right: to be honoured with Statue 
at Paris, as at Rotterdam, Harlem, and Mentz; no 


re 


ſee in a publick Walk, inſtead of a Marſyas or an lin, 
the Statue of Huygens next to that of Mr. Paſta 
Newton at the Side of Malbranche, Leavis Elzewir along 
with Robert Stevens, and my Lord Arundel by Morheu 
Colbert. TT OE ro i 
By theſe means, we might ſoon contract a familiar Ac 
quaintance with Hiſtory in general, make our Walks in- 
{truſting as well as diverting, and 8 great Scholzn 


M 


2 


Without having ever learned to read. But we ſeem 1 


have ſo little Regard to Truth in Painting and Sculptur, Tl 

that nothing is faſhionable, but what is fabulous; or if 

our Taſte is formed for the Study of Hiſtory, we cannot W 
orges, An 


ttend you! 


we are come to that paſs, as not to know the true Cha. 
racter or Faſhions of our own Nation a Century ago, bj 
the Deſcriptions that are given of it. Our Kings and 


great Commanders are aſhamed to be ſeen in Ferch Chevalier 
Dreſſes at Court, or at the Head of their. Troops; but A 
they muſt be painted forſooth, dreſſed up to the Mode cf 4 It 1 
ancient Greece, or elſe all is ſpoiled. Does a privae N, © Pul 
Houſe-keeper, or a Scholar, fit for his Picture? the 4 and 
Painter, inſtead of drawing them in their proper Habit, 4 amn 
(which might ſerve by way of Characteriſtick to diſtinguil 81 

the Perſon ſo dreſſed, and the Age in which he lived) han be 1 
his Head ſo full of Antiquity, that every thing mul be 7 935 
according to the ancient Taſte. A Gentleman muſt be fr evalie 
armed with a Cuiraſs, like the God of War, and his Head Tidy Pl: 
adorned with a ſpruce well buckled Perriwig. Hos = 15 
admirably well do theſe ſuit each other! He dreſſes 1% **Þorate 


Citizen in a military Veſtment, with his Arm bare om F VOL I 


3 | 


Rona 


10 hay 
by they 


atigabl . 


render 


5 ſeeing 


Ay men, 
Statuez 
nor i 
aſed to 


n Irie, 


Paſebal, 
V along 
lonfieu 


liar Ac. 
alks in- 
cholan 
ſeem u 
ulpture, 
5: or K 
cannot 
ch that 
je Cha- 
190, by 
gs and 
French 
s; but 
lode of 
private 
e? the 
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mr General; and a Philoſopher in his Study m14i be 
ſpuiſed in a Cap and Gown of ſo odd a Mike, chat 
a are at a Loſs to know whether he meant him for a 
Lycovite, or an Inhabitant of Tonguin. 


* r 
_— 


, * 5 


MINE s. 


DIAL OGUE--XXVI. 
The PRIOR and CHEVALIER. 
Ir, ELL, Sir, are you pleaſed 
with your Journey to the 8 
orges, and the Perſon I appointed to e Yar 


tend you? 

Chevalier, I cannot ſufficiently expreſs | 
y Thankfulneſs for his Civilities, and your obliging 
ae. It was a quite new Scene to me; methought 
law Vulcan's Shop, all Zima laid open to my 


View: and I can ſcarcely help fancying that I hear 
e Hammers of the Ochs ſtill founding in my 


3, 
Prior, I do not doubt but you ſaw the whole Proceſs 


Chevalier. Firſt I ſaw them take the Iron Ore out 


bf two Places dug a little way in the 


Earth, in one of which the Ore was Iron Ore, 
cor porated with a ſtony Subſtance, 
L. III. Ie N which 
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which they broke in the Stamping- Mill in order f 
waſhing and melting. In the other it was mixed wil 
fort of Earth or coarſe Sand, which they caſt into a f 
Tub ten Foot ſquare, and two Foot teep 
The Waſhing= through which they keep a conf 
Trough. Stream of Water running, all the ting 

ſitirring and pounding the Ore in tie 
Tub, ſo that the Water may wafh away the earthy 
Particles, whilſt the Metal, which is ſpecifically bearie 
ſubſides to the Bottom. They told me, that a Furnad 
which yielded from two thouſand five hundred to thi 
thouſand five hundred Weight of caſt Iron in 24 Hows 
would require in that time about fifty Puncheons* 
Coals, and near fifteen Ton of waſhed Ore. As print 
Intereſt muſt always give place to the Good of the Public, 
it ſeems the King appoints proper Officers to dig the Ox 
where-ever they find it, paying a ſmall Ackowledgment 
of about twenty Deniers , as I remember, per Ton, by 
way of Satisfaction to the Proprietors of the Land. In. 
mediately after each Caſting, which is once every Hour 


the Fire cc 
trified Sanc 
ite of Agit: 
articles, wh 
he calcinec 
parable, W. 
) Aſhes. I 
the Fire, 

Nature, C 
ttom ; for 
vravities, ar 
hereas the 
Maſſes, is ea 
ands, and t 
ith them. 

this Earth 
ore. brittle 
terogeneo! 
allezhle, d 


and three Quarters, two luſty ſtrong Fellows are appointe 2 — 
to feed the Furnace with freſh Supplies of Coal and Or. pM 
They add moreover a large Quantity of Flux. fut at fog 
which is a ſort of hard, ſtony Earth, and neceſſary Ggich 158 
promote Fuſion. Pray, Sir, can you explain to me tan * 4 
Reaſon of this? nay 
Prior. The Flux-ſtone is preferred by the Worker ſtone 
for this Uſe, for as much as it abounds with Particles of the has 
Iron, and therefore increaſes the Quantity of metallic} "FOR! 
Matter: it does alſo, as you ſay, facilitate the Buſineß died with 
Fuſion. The Ore conſiſts of metallick, ſandy, and lirer-ſand 
earthy Particles; now the Buſineſs is to ſeparate thele uge the 
three diſtinct Kinds of Matter, or elſe to extrad the Nuantity of 
Metal from the Sand and the Earth: The firſt of the 1 
Offices is performed by Lotion in the Trough or Waſhing one or Sar 
tub, the Water carrying off a pretty large Quantity d delt, it ca 
theſe extraneous Matters. The melted Metal is nothing ipal ing. 
but a Torrent of liquid Fire, which rarefies and keeps 0B hich Lim 
Motion the metallick Particles, which upon the Extinction Flux-ftone 
| W Tever. 
* A Puncheon is a Meaſure containing about a Hogſhcad, Force . 


+ Twelve Deniers make one French Sous or Penny. 
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te Fire coaleſce and ſubſide one upon another. The 
irified Sand is alſo a liquid Maſs of Fire keeping in a 
ite of Agitation the finer Grains of Sand, and the ſaline 
uticles, which after Ignition fix into a conſiſtent Body. 
he calcined Earth is a Subject conſiſting of Parts eaſily 
rarable, which being penetrated by the Fire are reduced 
) Aſhes. The Sand being put into a State of Fuſion 
the Fire, the metallick Matter, which is more weighty 
Nature, diſengages itſelf from it, and ſubſides to the 
tom; for theſe two Bodies, being of different ſpecifick 


rder f 
| With 
Oat 
ot (ep 
conſtan 
the time 
in the 
earthy 
heavier 
F Urnace 
to 


Haun avities, are eaſily ſeparated by the Action of the Fire; 
Heu bereas the Earth, Which is compoſed of light flaky 
us, Maſſes, is eaſily entangled in the fuſed Metal, the vitrified 
170 ands, and the alkaline or ſpongy Salts that are mixed 
2 0 th them. The greater the Quantity there happens to be 


F this Earth or calcined Powder in the Metal, the coarſer, 
ore brittle, and imperfeC it proves; the leſs of this 
terogeneous Matter there is in the Iron, the more 
alleable, ductile and ſolid it is, and approaches nearer 


doment 
Ton, by 
d. In. 


7 „ the Nature of Steel, which is only pure unmixed 
110 jon, Now) in order to purge and putrify the Metal as 
5 *. ach as poſſible from this Powder which infects it, they 
4 leaf at the time of it's Fuſion inject into it ſome Matter, 
. b hich may. lay hold of as many Particles of the calcined 


ſarth as poſſible, without imbibing the Metal; and this 
performed by Vitrification, The Sands and Salts of the 
lux-ſtone, being ſeparated by the Fire, give free Liberty 
d the Particles of Iron to diſengage themſelves, and at 


orkmen 
ticles of 


cal be ſame time abſorb a great Part of the Earth that was 
1 oe fixed with the Ore. For want of Flux-ſtone, Flints or 
* irer-ſand may be made uſe of, which when vitriſied 


urge the Iron from the Droſs, in Proportion to the 


add the Nuantity of Scoriæ or calcined Earth which they lay hold 


0 
*. . Some Maſters of Forges uſe Lime inſtead of Flux- 
ntity dd = or Sand ; but as this is nothing but a calcined Earth 
thing bf, it cannot have any abſorbing Power, and ſerves to 
A ** Pal inflead of purifying the Ore. The only reſpect in 
dun iich Lime can be ſerviceable, and ſupply the Flace of 


Flux-ſtone or Sand, is by ſerving as a Cruſt or Covering 
© reverberate the Heat, and to make it act with more 


Force inwardly on the Ore which is mixed with the Coals. 
oN 


MN 2 Chevalier. 
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Chevalter. This is like a Practice which I have fox 
put in Uſe by Farriers, Smiths, and other Worker, i 
Metal, who cover their Fires with the metallick Scor 
or Slag of their Forges, ſo that you would think the 
meant to choak them quite up: They every now att 
then water the Slag with a ſprinkling Bruſh, to make! 
cake round the Fire. By means of this Precaution th 
Flame is ſuppreſſed, and the Heat, by being refleded i 
wards, acts more intenſely on the Iion that is to} 
worked, 1 | _ 

Prior. J am very glad to find you have improved { 
much by the Workmen, who are oftentimes the beſt lt 
ſtructors in Things of this Nature; but, pray, let u 
hear what becomes of the Ore, thus ſhut up and mine 
with the Coalss 

Chevalier. It is no ſooner melted than it runs alay 
the Bottom of the Furnace, which is made floping, toi 


zmmer, u 
red Pounds 
eard above 
j riſe and f 
med by : 
his Hamme 
Prior. T! 
ited by th 
enetta tes t. 
articles of 
ne Scoriæ; 
he whole p 
ck Particle 
| Chevalier 
ation of th 
he fining F 


nd Scoriæ 


ſort of Flood-Gates, which are drawn up for it to h nother Op 
down in a Torrent of liquid Fire, into long Trench is ſufficie 
made in the Sand, or into Moulds of different Figure, f all, it i 
be caſt for Cannons, Chimney-Backs, Bomb-Shells, Cg Furnac: 
nados, Mortar-Pieces, Pipes for the Conveyance of WaWavil, on 
ter, Caldrons, &c. I was highly pleaſed with ſeeing ticriangular | 
caſt all theſe. 5 ſquare Bar: 
Prior. What do they do with the Iron which tf differen 
run into the Trenches? | Prior. I 
Chevalier. After having diffuſed itſelf equally ui Ch valie 
one End of the Trench to the other, it conſolidates ino pf the Exp 
triangular Maſs, which they call a Wor Coals, 

The Pig of of Iron, weighing from twelve to eight ages, & 
Iron. hundred Pounds; this they run on Wood hole, I 
Rollers to the Mouth of the fining Fufhields one 

nace, where they gradually melt it (not to a Degreeqalt Iron, 
Liquefaction, bud) till ir reſolves into a ſoft Paſte, whiWnd twent 
the Workmen keep ſtirring with tihe prime 


The fining Fur- Tron Prongs ; then they take from it mounts tc 


nace. Piece of about ſixty Pounds Weiz But as 
33 which they beat with light Hammers, Meal of Dr 

it comes to a Conſiſteney; this done, they give it a heather way 
in the fining Furnace, and thence carry it on an Irot _ oin, 
and Ham) 


Sledge, and ſubject it to the Diſcipline of a monſtro 


Hamme 4 | * 
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ave ſefWimmer, weighing upwards of fix hun- | 

cker ified Pounds, the Noiſe of which may be The great Ham- 
Seoul ard above three Miles off. It is made mer. 

nk the riſe and fall by the Motion of a Wheel 

now arned by a running Water, They turn the Iron under 
make is Hammer, till it is beat out into an oblong Square. 

ution ti Prior. They tell you that the Force of Percuffion in- 
edded nMitted by this Hammer on the Iron, is ſo great, that it 
is to Menettates the very Heart of the Maſs, agitates the fineſt 
| articles of the Iron, diſſipates the celcined Earth with 
ne Scoriæ; and other heterogeneous Matter, and makes 
he whole perfectly malleable, by conſolidating the metal- 
ck Particles, and uniting them in cloſe Contact. | 
Chevalier, After the Maſs of Iron has paſſed the Ope- 
ation of the great Hammer, it is carried back again to 


roved { 

beſt In 
y let mi 
1d mie 


ns aloe fining Furnace, to be thoroughly purged of it's Droſs 

ing, wind Scoriæ; where, while it is perfecting, it facilitates 

t to pouſſ@nother Operation; for it thereby contracts ſo intenſe a Heat, 
Trench is ſufficient to reſolve the Pig- Iron that is near it. Laſt 
gures, Mf all, it is carried to the Forge or neal- 

ls, Gro Furnace to ſoften it, and fit it for the The Forge, or 

e of WifWavil, on which they hammer it into flat nealing Furnace, 


ing the 
ich thi 


triangular Pieces for Ploughſhares, into 

quatre Bars for all forts of Smiths Work, or into Plates 
ff different Dimenſions. | 

Prior, I find nothing has eſcaped your Obſervation. 


Iy fr Chevalier, I alſo took a Memorandum 33 
tes into ef the Expences they were at every Day The _ og 
all a Wor Coals, Ore, Flux-ſtone, Labourers Weight of = 
 eighteWages, Fc. and upon caſting up the wrought Iron. 


n woodeWrhole, I found, that a Furnace which 


ing Fufields one Day with another, three thouſand Weight of 
Degree faſt Iron, ſtands the Maſter of the Forge in a hundred 
e, vwhilnd twenty Livres “ every 24 Hours; and conſequently 
ih thee prime Coſt of a thouſand Weight of unwrought Iro 
from it amounts to forty Livres. 1 
Weiz But as this Tron ſtill contains a great 


mers, deal of Droſs and Scales, which cannot any The prime Coft 


a heatinMother way be ſeparated from it, than by n 
an Ic undergoing the Diſcipline of the F urnaces wrought Iren. 
nonſtroWand Hammers ſeveral times, it will loſe 


Jammeſ 


A French Livre is _ one Shilling Engli/s, 
3 | | | 


in 
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| of von, (which have paſſed through the fining and 


caſt In aling Furnaces) where it is ſtrongly ignited by a vehe- 
wrong ent Fire, till two-thirds of it be waſted away; they then 
Wege it, and the remaining third is pure Steel. There 
Aceoun e alſo Forges where they cover the Iron over with a 
of Coil ate made of Aſhes which have been purged from their 
ing puts, and with the Scrapings of Horn; 

es more Mid this they call Caſe-hardening. Caſe-hardening 
wrougl Nor is the Art of making Tin a greater Iron. 

vres, M ecret, than that of making Steel; for in 
ie Iod in is nothing elſe but Iron Plates tinned : 

| ver, Now in order to become Tin, the Iron-Plate muſt 
Forge i ndergo three very ſimple Operations: Firſt, they whiten 
ns to in in Tubs filled with Water and Vinegar; then, after 


aving rubbed it over with a Sponge dipt in Glue, they 
owder it with Sal Armoniac, or Salt of Tartar, perfectly 
lyerized; and laſt of all, they immerge it half a Minute 
an Iron Crucible, eighteen Inches deep, filled with 
felted Tin: Then it is what we call a Tin- Plate. I need 


ind the 
unt, ple 
vres 


allowelf ot tell you what uſe they make of this Metal. Let us 
auſe tie ow proceed to the other Metals. : 
ſo great 1 have now and then made it my Buſineſs to conſult 
ighbourFWome Travellers“ on the Subject of Metals; from whom 
Partie have the following Information: Gold is found either 
s; for n Mines under Ground, or in the Sands of certain Rivers, 
ral a De heugh probably they are both originally the ſame; 


e, to in- 
es, Wha 
aintance 


being very natural to ſuppoſe that thoſe little Spangles 
Gold which are found in the Sands of Rivers, were 
ſalted away from the Mines by ſome Current of Water 

aſlng through them. Theſe little Particles of Gold-Duſt 
dition ore ſeparated from the Sand or Mud of the Rivers, firſt by 
es, przy amings, and then by Mercury. Mercury, or Quick- 
anner oÞiiver, is a dry, white, mineral Water exceeding 'ponde- | 
make ieus, and is found in Cavities under Ground, either in a 

8 ptate of Fluidity or Amalgamation: the latter is, when 
is much is united to Sulphur and Earth in the Form of a hard 
we pro-fÞ®ÞHineral, called Vermilion or Cinnabar. Now as they 
for thi]. make artificial Cinnabar, by mixing and combining 


ME oo hom 
See Becher, Stahl, and eſpecially George Agricola, whoſe Book of 
the Weed offils and Metallurgy, though written above two hundred Years ago, 
1 different ſuperior to any Work of the ſame kind publiſhed ſince, both in 
Pau of Style, as well as in Accuracy and Extent of Learning. 
1 N 4 Mercury 
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Mercury with Sulphur, ſo alſo can they reſolve glued two 1 
Cinnabar into it's component Parts by Fire, and a Rercury imbi 
from it a pure fluid Mercury, which has that ret Fring wit 

Property of adhering to Gold and Silver. In 66 med away, 
make a perfect Secretion of the Gold-Duſt from the ch e Maſs wht 
Heterogeneous Matter, they pour Mercury upon it wil 9 now of 
1 nmeciately lays hold of all the golden Particles Wi arth; the 1: 


out abſorbing thoſe of the Earth : Now the Mercuy, u Epeated Aff 
withſtanding it's great ſpecifick Gravity, confiſts cd vaporation 
| ſo fine and ſubtle, as to be eaſily rarefied and ſent of | Pough not 
the Fire; they therefore ſeparate the Mercury fron bf foreign 
Gold, either by Evaporation, or by ſtraining it nge; they | 


Kon, to hav 
Which they « 
Now Gol 
Mony; ſeco 
Ind fourth] 
Antimon 
f nearly th 
and which, 
Jof laying b 
Parths and 


the Pores of a Leathern Bag *; in either of which Ca 
the Gold is left behind alone, in the Bottom of the(y 
cible, or of the Bag. 

The Gold of the Mines is either in Grains or in Stole 
the former is ſometimes found in hard Maſſes, weighin 
one or two Dr2ms; and now and then in Lumps, weigh 
ing two or three Marks. Theſe Grains are ſepara 
from the Earth they are mixed with by plain Waſhing; 
this Method of purging Gold from impure Mixtures wit 
out the Help ot Fire, being the moſt advantageous, ani 
at the ſame time moſt uncommon, it being peculiar u Which ren 
the rich Ore that is dug in the Mountains of Cili. being the 

The Gold which is found in Stone, as is moſt gens tom of the 
rally the Caſe, is a hard Mineral, abounding more or le the Gold 1 
wita little brilliant Particles of this Metal, which are i, in the Fufi 
terſperſed and mixed with thoſe Veins of Earth that nu the other 
through the Ore, and which conſtitute the Richneſs of it N and becon 
Theſe Spangles or Specks of Gold are oftentimes found i mony, an 
incorporated with Rock, Marble, or precious Stones, 2. the Form 
cording as the Water has chanced to introduce them ino ſelf from, 
the Pores of theſe Bodies. | put into 

In order to ſeparate the Gold from the other ſaper Sublim 
 fluous Matter, they firſt bruiſe the Mineral with 8 of Mercu 
Peſtles ; they then carry it to the Stamping - Mills, where ii When ful 
is reduced to Powder, which they fift through a fine ſends off 
Copper Sieve; this done, they mix it up with Mercury that are 

and Water into a Paſte, which they knead and work in pollible, 
wooden Troughs filled with Water. This Operation is con- __ 
| FF with Pa 

* See pag. 52, en | rank Po! 
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Antimony is a ſort of metalline Stone, 


Jof laying hold of, and abſorbing, all fine 

Parths and Metals that it meets in it's way, except Gold, 
which remains almoſt untouched by it; and therefore, 
being the heavier Body, falls like a Regulus to the Bo:- 
tom of the melting Cone, The fouler or fuller of Allzy 
the Gold is, the greater Quantity of Antimony is required 
in the Fuſion of it. The Gold being thus ſeparated from 
the other heterogeneous Matter, ſubſides to the Bottom, 
and becomes almoſt perfectly fine, the Scum of the Anti- 
{ mony, and the other Bodies ſwimming at the Top, in 
| the Form of Scoriz, which the Maſs of Gold purges it- 
| ſelf from, and ſends off in Exhalation upon it's being again 
put into the Fire. | | 
uper- | 
1. of Mercury, and Spirits of Sea-Salt, which Refining by 


| ſends off in Vapour all the other Metals 
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lercury imbibes all the Particles of the Gold, without co- 
Fring with the coarſe Earth or Sand, which Is eaſily 
bed away by the Water, upon inclining the Trough, 
le Maſs which remains concreted at the Bottom, conult- 
o now of nothing but Gold, Mercury, and ſome fine 
arth; the laſt of which they diſengage from the M:'s by 
brcated Affuſions of hot Water, and the Mercury by 
yaporation cauſed by Fire; the Gold remaining behind, 
Dough not yet perfectly pure, and free from all Mixture 
foreign Matter, whether of an earthy or metal ine Na- 
pre; they being obliged, in order to perfect the Secre- 
Pon, to have recourſe to ſtrong, diſſolving Menſtruums, 
hich they call refining it. 

1 . Gold may be Ae a ſeveral ways; firſt by Anti- 
Mony; ſecondly, by a Sublimate; thirdly, by 4jua fortis; 
And fourthly, by Lead and Aſhes. 


ff nearly the ſame Colour with Lead-Ore, Refining by An- 
nd which, when fuſed, has the Property ©192999- 


Sublimate is an artificial Compoſition 


when fuſed with the Gold, volatilizes and Sublimate. 


that are mixed with it. The Refiners avoid, as much as 
pofſible, making uſe of theſe two Methods of refining, 
becauſe both the Antimony and the Sublimate abound 


| with Particles of Arſenick, the very Steam of which is | | 
| Tank Poiſon, and proves fatal, if not guarded againſt with 1 


N 5 all 
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the other metalline Matter, and leaves the Gold pure and 
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rate into Grains, about the Bigneſs of Peaſe or Barley 
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all imaginable Precaution. They therefore moſt commyn. 
ly employ Agua fortis in this Operation. 

Aqua fortis is a Liquor compoſed 0 


Ina order 
Cale again 
Operation t 


Refining by Spirits, diſtilled from Nitre and Viuid ther Metal 
Aqua fortis, © though perhaps the Vitriol is of no othq by the Aua 

Uſe in this Compoſition, than to ſepant by) itſelf, an 
the nitrous Acid from it's Baſes, Some moreover adele but a! 


Spirit of Arſenic. This Water has the Property of diſſoly 
ing Silver, Copper, and other Metals; but leaves Gall 
in it's natural State, without cauſing any Alteration in 
3t's Parts, there being no Preparation but Aqua regia 
with a Solution of Sa] Gem, and Sal fn 

Agua regia, moniac, that has Spirits fine enough to dif 
1 ſolve Gold; but this Water will not per eeing ſo n 
form the ſame Office on Silver and other Metals, being in the hu 
ſubtle, as to pervade their larger Pores, without deſtroying Prior. Fe 
the Coheſion of their Parts: But in refining Gold, they Grain ther 
moſt commonly uſe Agua fortis, becauſe this imbibes all Wo. us in it's 
the Aqua fo 
it into eart 
Spring⸗Wa 
gots of red 
cauſes it to 
but this M 
band falls to 
the Space o 
Corns F. tle.Parcels 
The Metals thus granulated, they put them in a Stone Wider; whicl 
Pot, and fet it on the Fire, adding a Pound of 4h Fire, do, | 
fortis to every Mark of Metal: They then lute or covet I ginal Form 
the Top of the Pot carefully with Clay, and in leſs than Wiolid-Maſs 
an Hour, the Agua fortis, which receives additional Strength WM Cbevalie 


Maſs. 
| Chevalier 
ter, which 
eng any 


or three IV. 


intire by itſelf. In order to refine one Mark * of Gold, they 
mix with it ſeveral Marks of Silver in the ſame Crucible, 
which is a Veſſel made of Clay and powdered Stone, in 
the Figure of an inverted Cone or Pyramid. Theſe tw 
Metals being thoroughly melted and mixed together, 
they pour them into common Water, wherein they ſepa 


from the Action of the Fire, diſſolves the Silver, ſo as o the Countr 


make it ſeem like ſo much Agua Fortis, whillt the Particles I the Neigh 
of Gold diſengage themſelves from thoſe of the Silver, Wo being 
and precipitate to the Bottom of the Pot, in the Form ot tions. 

a Calx; they then uncover the Pot, and pour off the liquid i Prior. 


Matter from the Gold, which is rendered more pure that I firtis is do 


before it was mixed with the Silver. noſity, an 
i | | would ent: 
* A Mark weighs eight Ouncee,. F thor, and 


+. BoiJard's Treatiſe of Coins. 


1, 
WY 2 
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mn» WM fa order to bring it to Perfection, they fuſe the golden 
aht again with Silver and Aqua fortis, and repeat the 
Operation till- it is thoroughly purged from all Allay of 


ed of 
ther Metals, which. at; ap become. totally abſorbed 


Vitridl, 


0 other Why che Tua fortrs. ,* Laſt of all, they melt the Gold Calx 
eparate Wby, itſelf, and caſt it into Ingots or Wedges, uſing nothing 
er zal elle but à little Borax for this Purpoſe, which preſent- 
Uifols. By: collects and , unites all the Particles into one folid 
s Gola e | 


| Chevalier: I cannot bit admire the Virtue of this Wa- 
ter, which ſo faithfully collects all the Silver, without pur- 
Ping, any of the Gold: But muſt we then ſacrifice two 


tion in 
repia, 


al An. 


to di, er three Marks of "Silver, to obtain one of pure Gold,, 
ot per. ſeeing ſo much of. the former is intirely abſorbed and lott. 
eing ſo Win the u Fortis? 5 8 

roying WW Prior. Far from it; we do not loſe ſo much as one 
, they WGrain thereby; but, on the contrary, have it all reſtored: 
bes al to us in it's greateſt Purity and Perfection. They take all 
re and I che Aqua fortis in which the Silver is diffolved, and pour: 
9, they Wit into earthen Pans, adding ſeven or eight times as much. 


uctble, WSrring-Water. They then put into every Pan ſeveral In- 


ne, in Woots of red Copper. What inherent Virtue in this Metal. 
e tuo caules it to be attracted by the Aua fortis, I cannot tell ;. 
zether, but this Menſtruum immediately diſcharges the Silver, 
ſepr. Wand falls to work upon the Copper, which it diſſolves in 


arley- WF the Space of 24 Hours, letting the Silver precipitate in lit- 
tle Parcels to the Bottom, in the Form of Aſhes or Pow- 
Stone der; which being put into a Crucible, and ſet on the 
Aqua Fire, do, by a kind of Reſurrection, reaſſume their ori- 
cove! I ginal Form, and from a Heap of Duſt are changed. into a: 
than I ſolid Maſs of the pureſt Silver imaginable. 
engt Cbevalier. Could I be inclined to find any Fault with 
as c tde Country, it ſhould be for not having a Goldſmith in 
rticles the Neighbourhood, that I might have an Opportunity 
ver, of being an Eye-Witneſs of theſe ſurprizing Opera- 
Im of tions. Tae CY . 
1quid Prior. The Depart or Separation of Metals with qua: 
than {/irtis is doubtleſs an Invention highly deſerving our Cu- 
rioſity, and the publick Thanks of all Mankind, and 
{would entail immortal Honour on the Memory of it's Au- 
Þ ©vr, and our Benefactor, were he known to. us. He. 
ER e | lived: 


1, 
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lived probably about the Beginning of the XIVth Gs. 


3 


Who 4 3 5 


whole Ma 
| full Stand: 


try. | | 
Ihere is a fourth Method of refill Chrv2! 
Refining by the Metals, by the Help of Lead, which 38 Gold, but 
Cupel. performed in the following manner: They Term. 
melt a certain Quantity of Lead in 20 Fr. 
pel, with one ſeventh or eighth Part of the ſame Quaniy of it's Pu 
of Gold or Silver. The Lead, when fuſed, infinuates ite {aid to be 
| Iato the Pores of the Crucible, and is diſſipated in Fur of any ot 
and Sccriz, carrying off with it the impure Mixtures a »0t allaye 
Alley, that infected the more perfect Metal, which {WW be free fr 
fides to the Bottom of the Crucible in the Form di be the H 
Button. | 55 | zs of an 
This laſt Method of Separation i; amply re. 
The Aſſay or ther made uſe of, in the Proof or Af Pole 4 [ 
Proof of Metals. of Silver, which is in order to knowulfiſs each of 
what Degree of Perfection it is refined H Every 24 
the As fortis or otherwiſe. They firſt of all take u it. i 18 
ext ct Weight of the Silver that is to be aſſayed ; after tix refined a 
Lead is evaporated, they weigh again the Button of dun, is then 
that is left at the Bottom of the Cupel; they lei without 
by the Diminution of it's Weight, how much Allay it MW that the 
ſure contained; and ſrom the Proportion hereof, a s c 
what Degree of Purity the whole Mafs is of. In ti rr 
Afſiy of Gold, they make uſe of another expedient : I Gold lot 
Litharge, which is formed by the Lead has the Propel of it's 
of extracting and carry ing off the Copper, the Earth, a Pure Ge 
the Droſs that is mixed with the Gold; but not the Silver - of 22 k 
which being of inftrior Value, greatly debafes the Go — 
that is #llayed with it. To know therefore exali Weight 
what Degree of Perſection the Gold has acquired in nn 2 * 
Refining, they take a ſmall Quantity of it, for Ex amp 2 
a Dram, and melt it with two Drams of pure Sit ar t 
tien with a ſmall Hammer and Anvil, they beat it into c * 
tin Plate, and diſſolve it in Agua fortis over the Firs © - by 
ia this Operation, the diſſolving Menſtruum imbibes * Os P 
two Drams of Silver, and alſo that which was before f ; c ae 
the Gold; what remains is pure and perfect Gold. The A Kt L 
Diminution which this little Quantity has ſuffered i] V h 
Weight, in undcrgoing the Proof, is the Rule of Prop 185 * 
tion, whereby they know the Degree of Allay in teh x n 
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Quantity 


tes ite | 
of any other Matter. 


in Fum 
ures and 


lich ſah 


Im o 
1 zs of a much greater intrinſick Value, and which would 


1 is h amply reward the Pains of extracting it. We may ſup- 
or Au poſe a Maſs of Gold to be divided into 24 Parts, and 
WW each of 'theſe again into 4ths, Sths, 16ths, and 32ds. 


know 


fned hi Every 24th Part of a Maſs of Gold (of whatever Weight. 
it. is) is called a Carat; and when the Maſs, after being 


| refined and proved, contains nothing but pure Gold, it 


take th 
fter the 


f dun 
without any Allay. But let it be obſerved by the way, 
that the Refiners lay it down for certain, that Gold al- 
ways comes ſomething ſhort of this Standard, being never 
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| whole Maſs, and how far it falls ſhort of Perfection and 
full Standard. | 


Chevalier. I have often heard talk of the Standard of 
Gold, but am at a Loſs to know what they mean by this 


Prior. The Standard of Gold and Silver is the Degree 


of it's Purity and Fineneſs, and varies with it. Gold is 


| faid to be perfectly fine, when it is free from all Mixture 
Silver is ſaid to be ſo, when it is 
not allayed with any leſs perfect Metal; nay it muſt alſo 
be free from any Mixture of Gold; and indeed it would 


be the Height of Folly to let that paſs for Silver, which 


is then ſaid to be 24 Carats Standard, or perfectly fine, 


f then 


without a 4th, a 16th, or a 32d Part Allay. 


Gold loſes by Cupellation or Aſſay two 24ths, for Example, 
of it's Weight, we find that it contained but 22 Parts of 


pure Gold, and two of Allay, and therefore call it Gold 
of 22 Carats Standard. Silver is alſo divided into twelve 
Parts, which they call penny Weights, and each penny 
Weight into 24 Grains. If, for Example, you take trom 
a Wedge of Silver a Piece weighing half an Ounce, and 


'melt it in a Cupel with a proper Quantity of Lead ; if, 


after the Lead is paſſed off in Fume, there ſtill remains 
half an Ounce of Silver, we then pronounce the Wedge 
of Silver to be twelve penny Weights Standard, or in it's 
moſt perfect Purity: If, on the other hand, the half 
Ounce loſes in the Operation one or two 12th Parts, we 
ſay, that the Wedge is eleven or ten penny Standard; 
which is as much as to ſay, that ten or eleven Parts in 
twelve of the Maſs is pure Silver, and the reſt Allay, 
In ſpeaking therefore of the Standard of Metal, we are 
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fixed and determinate Weights, : but only relative @ & called in 
reſpecting the Maſs of which they are Parts. Thuz ce to inde 
Ounce of pure Gold is ſaid to be 24 Catats Standard, Ind Silver fo! 
well as a Mark of the fame Metal, becauſe. the ſomm llowance 
conſiſts of 24 Parts of pure Gold, and the latter fu hranted on © 
more, though the Cirat of che Mark weighs leiglt al granted © 
as much as the Carat of the Oun ge. llowance, 
It is the Prerogative of Sovereigns to fix the Standay Pil illultra 
of Gold and Silver, who have wiſely appointed by Lay Mint is obli 
that all Goldſmiths and other Workers in theſe Men ers at th 
ſhall deliver out no Gold: under the Standard of 24 (;ſ#"* accepte 
rats, nor any Silver under; that df lz penny Weigl Oarters 
The Deſign of which Prohibition was to prevent lie M Allowance 
melting dowñ the current Coin in the Buſineſs of ter N bequired tc 
reſpective Trades; the Loſs which they would ſuſtain by eleven Pen 
converting Metals of an, inferior Standard into Works « good Stand 
pure Gold and Silver, being the moſt effectual Way b Wwenty-twe 


_ diſcourage a Practice which might in the End prove i granted h 


deſtructiye to Commerce by occafioning a Scarcity d fer 4 Mar 
Coin. | ovine ee eta ment, he 
But as theſe Laws bore hard upon the Goldſmiths, in i of that W 
obliging them to ſell nothing but what is perfectly pure, Grains ft 


and no leſs upon the Maſters of the Mint, who were there. Weight, 


3 


by alſo obliged to deliver out ſo much Specie of ſuch a | zmount © 

Weight and Standard after the refining and working their | ace on 
Metals, ſeeing, as was before obſerved, it was almoſt im- Allowanc 

poſſible for them to do this without being con ſiderable Þþ is there 
Loſers, on account of the Diminution which the Metal 1 Word de 
ſuffers in Weight, in going through it's ſeveral Operations, below w. 
and the Loſs of pure Metal in the Litharge and Scorie ſþ niſhable. 
that are left behind; it was therefore thought juit and the Stan. 
reaſonable to mitigate the Severity of thete Laws, ard wo |Þ When 0 
look upon the Intent and Meaning of them ſufficiend) diſh Cal 
an{wered, provided the Weight and Standard came very if whit 
near to thoſe preſcribed ;. but as ſome fixed Rule was ne- der twe 
ceſlary to go by in this Caſe, the Laws have according- F to ſay, 
ly circumſcribed this Indulgence within certain Bounds. Þ Biiln, 
A Goldſmith, for Example, that ſells Silver eleven Pennies Word 
eighteen Grains Standard, is judged to vend good ſtatu— Money 
zable Silver, though it wants ſix Grains of full Standard, all Mo 
and conſcquently contains ſo many of Alley, And this 288 
| ; heva 
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Flowance is twofold, that which is 
Sranted on the Standard, and that which 
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1 called in French, Remede, or an Allow- 


Ice to indemnify the Workers in Gold The Remedy or 
Id Silver for neceſiary Loſſes. And this Allowance, on 


Standard. 


- 


granted on the Weight; the former is called Standard- 
Wllowance, the latter, Werght-Allowanee. Two Inſtances 
Gill illuſtrate the Matter to you: The Maſter of the 
int is obliged by Strictneſs of Law to deliver out Louis- 
Vs at the Standard of twenty-two Carats; but they 
Fare accepted as good at twenty-one Carats and three 
Quarters: This is one Quarter of a Carat Standard- 
Allowance granted to him. He is alſo in like manner 
Egequired to deliver out Silver Coin at the Standard of 
eleven Pennies; however he is reputed to have made it 
good Standard, provided it is not under ten Pennies and 
twenty-two Grains: This is two Grains of Allowance 
granted him on the Standard. On the other hand, if 
ity of for a Mark of Gold Bullion belonging to the Govern- 
ment, he returns in coined Money, fourteen Grains ſhort 
of that Weight, and for a Mark of Silver, forty-three 
Grains ſhort, he is accounted to have returned full, 
Weight, though there be as many Grains wanting as 
amount to the Value of five Sous: This is called Allow- 
© ance on the Weight: But as there is an | SE 
| Allowance on Standard and Weight, ſo On Weight. 
is there alſo a PFoiblage of both, which 


Word denotes a Diminution of the Weight or Standard: 


below what the Law allows; and this Practice is pu- 
niſhable. When Gold or Silver is conſiderably beneath 


the Standard appointed by Law, it 1s called baſe Metal: 


When Gold is under ſeventeen Carats, if it be of a red- 


diſh Caſt, we ſay it is Gold ſophiſticated with Copper; 
if white, ſophiſticated with Silver. When Gold is un- 
der twelve Carats, and Silver under ſix Pennies, that is 


to ſay, having more than one half Allay, it is called 


Billin, or counterfeit Coin; though the 
Word Bilhn does alſo ſignify Copper Fillen, what. 
Money, mixed with a little Silver; as alſo 


all Money of good Weight and Standard, that is cried 


down, or called in to be new minted. Thus, my dear 
Chevalier, have I explained to you in a few Words the 


1 chief 
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chief of thoſe things that relate to the Origin and h. 
fining of Gold, and which no Gentleman ought  þ 
ignorant of. We will now ſuppoſe it to have pi 
through the ſeveral Operations neceſſary to bring it ty, 
State of Perfection, and conſider the ſeveral Uſes we ap 
F 3 5 | 

4 It is not from Pancy or Prejudice that we prefer Gal 
to all other Metals; but this Preference is founded on in 
real intrinſick Value. It is of all Metals the moſt {gli 
and weighty, and capable of being refined to the greatet 
Degree of Perfection. It is, beyond all Diſpute, of th 
moſt beautiful Colour, and approaches neareſt to th 
Brightneſs of Fire: It is the moſt ductile and mallealh 
of Metals; nor does it beſmear the Hands of thoſe thi 
work it, like others, but embelliſnes and gives a Luft 
to every thing it touches. To theſe rare Qualities ye 
may add another, that ſtill more enhances it's Valy 
and deſervedly gives it the Preference to all othe 
Metals; which is, that it does not conſume by Ruß, 
— loſe aught of it's Weight by paſſing through the 

Ire. | | 

It is not to be wondered at, that Mankind ſhould agre 
with one Conſent to fix upon a Subſtance of ſo perket 
and permanent a Nature, to be the common Price and 
Purchaſe of every thing they wanted. Before this pre 
cious Matter was diſcovered in the Bowels of the Earth, 


modity for another. 
for Oil, and Corn for Flax, every one trucking whit 


was ſuperfluous to him for what he wanted. But tb 
way of Traftick was ſubject to great Inconveniencts: 
Two Nations or Neighbours might be over-ftocked win 


D 


the ſame Commodity; or if the Productions of their Þ 
Lands were different, it was a difficult Matter to make 
an exact Eftimate of their true Value; ſo that it was a 
very hard Matter to ſettle Equivalency in wholeſale Bar Þ 
gains, and almoſt impoſſible in retale ; and Men ver 
under a Neceſlity of diſpenſing with many things, fot Þ 
want of ſuch Commodities as were ſuitable to the Oc- Þ 
caſions of thoſe that had them. Now Gold, by reaton Þ 


of it's Purity, DaQility, and Incorruptibility, appeared to 


them the moſt proper Matter, whereof to make a con. 
. 0:00 


Ty 
—_ 


mon Standa 
biven in E: 
Inis beautify 
| zmonglt the 
Equivalent 

They were 
thing it W 
Metal, bot! 
any Part of 
| the Way, s 
bartering 
© bargaining 
came by 
Inconvenie 
was oblige« 
inform the 
they recel) 
this, by m 
preſſed wi 
aſcertain 
that what 
ſuch à ce 
[Money] 
on accoun 
of large \ 
were mo! 
| neſs of E 


Men negotiated their Commerce by bartering one Com- the Ong 


Thus Wine was given in Exchange 
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Valu, 
the! ; 
preſſed with a publick Stamp by Authority of State, to 
F aſcertain the true Value of it, and to ſatisfy the Seller, 
that what he received in Payment for his Goods was of 
ſuch a certain Weight and Standard. Hence Moneta, 
[Money] from Monere, to inform or notify. But as Gold, 
on account of it's Scarcity, was reſerved for the Payment 
of large Sums, they had recourſe to other Metals that 
were more plentiful, for current Expences, and the Buſi- 


Ru, 
h the 


apret 
erfe( 
e and 
; pre- 
carth, 


Com- 
ange 


What 


th 
dies: 
wit 
their 
nake Þ 
48 
Bar- 
vere 


for 


Oc- F 
fon Þ 
| to 
m- 
100 


nd de. 
t to he 
e pallet 
g it to 
We 5 


er oli 
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any Part of the World, and defray all our Expences by 
great the Way, without any Incumbrance, or the Trouble of 
bartering one Commodity for another. This way of 
to te bargaining was found ſo ſhort and commodious, that it 
came by degrees into Practice every where. The only 


Inconvenience that attended it was, that every body 
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hon Standard of the Value of every thing, and to be 
Liven in Exchange for all ſorts of Commodities; and as 
$his beautiful Metal was very ſcarce, it was agreed upon 
kmongſt them, that a little Portion of it ſhould paſs as an 
Equivalent for a large Quantity of other Merchandize. 
bey were ſenſible how commodious and advantageous a 
ching it would be to be able, by the Help of a little 
Metal, both ſo portable and eafily concealed, to travel to 


was obliged to carry with them their Scales to Market, to 


they received ; but a Remedy was ſoon thought of for 
this, by making little flat Pieces of Gold and Silver, im- 


neſs of Retale. Thus have I given you an Account of 


the Origin of Money, and the principal Uſe of Gold; 


we will now proceed to examine into the Uſes to which 
is applied. ; 


it 


This Metal is faſhioned by a great Number of Trades 


into an almoſt infinite Variety of Orna- 
ments for Dreſs, no leſs curious and va- The different 


luable for the Skill of the Workman, Vis of Gold. 


than the Matter on which he exerciſes © 


his Art, The Goldſmith hammers it into a thouſand dif- 
ferent ſorts of Work, {ome for the Uſe and Wear of pri- 


vate Perſons, others for the Decoration of Churches, 


or 


the ſplendid Equipage of Princes. The Jeweller uſes it 


to ſet off and give a greater Luſtre to his precious Stones. 


The Embroiderer artfully: works it in Silks, Cloths, 


Lace, &c. he mixes and ſhades it with different Colou 


rs, 


he 
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he draws a Flower, a Leaf, or any other Device, ang 
paints Nature to the Life. The Gilder lays it on lle. 
tals, Leather, Wood, Stones ; he employs it in beay 


tifying 
the Wainſcot of Rooms, the lofty Roofs of Palac 


| es ate, the 
the Domes of Churches. vi = hind, ſic 
 _ Chewahker. How comes this Gold, which is only thiny Hof all they 
ſpread on the Surfaces of Bodies, and not incorporated to give the 


with them, to laſt ſo many Years, though all the tine Gilding. 
expoſed to the open Air and the Weather ? | | 
Prior. This ariſes from it's natural Incorruptibility, and lay it on ſe\ 
the Art of the Gilder in laying it on. | 23 in thoſe. 
Chevalier. What Pity we have none of this Profcſin and under 
Here in the Country, to have an Opportunity of leeing {WF lours, and | 
them practiſe this Art? 2335 ol the Pot 
Prior. I find, Sir, you begin to know how to ſet : Works tha 
right Value on the Convenience of living in Town; ad the open ! 


inclining to Fluidity: This they ſpread ever the s bi 
| N 


am convinced that at preſent you would take more Plex MW Cbewali. 
ſure in gratifying your Curioſity in the Shops of ſeveral God had 
Artizans, than at the Fair of St. Germain. ſparing H 
Chevalier. I ſhould be particularly pleaſed with ſeeing be true, 
how a Gilder makes a Veſſel of Silver or Copper look where. 
like Gold, and gives the Appearance of this preciow MW Prior. 
Metal to a Cornith or Feſtoon, without it's being realy with tho 
ſuch. „ 1 2 27 bs” E290 1 5 TH; 537 60 ; it capable 
Prior. The Operations of: this Art are very curions, much th: 
but the Particulars of it are ſo many, and the Execution in Matter 
of it ſo very nice and delicate, that it is impoſivle to i” Gold! 
| have a thorough Notion of it without ſeeing the hoe Shew of 
Proceſs of the; Work. I will content myſelf with giving ſurprizin 
you a general Notion of it, though perhaps it may rake of it; h 
ſerve to excite your Curioſity, than fatisfyi ii.. their dk 
50 Siders lay Gold either on Metals dt Wiſdom 
OGilding. other Materials; for which, Uſes they ] other B 
„„ employ Water - Gold, or; Leaf Gold. Excelle 
Agricola Felibien. When they Would gild a Piece of Silver Operati 
ox Copper, they take a ſmall Quantity of + AC 
Sold diſſolved in Agua fortis, and reduced to a Call. fine Gc 
They put chis Gold into ar Crucible, and ſet it over the a Plate 
Fire, adding to it ſeven or eight times it's own Quantity his She 
of Mercury: 'Theſe two Subſtances amalgamate ar mi he pu 
together into a ſort of thin Paſte qr butyraceous Matter, which 


He t! 
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Veſſel which was prepared for this Operation, and then 
ay it on a Grate, near a very hot Fire; this done, the 


intenſe Heat of the Fire cauſes the Quickſilver to eva- 
porate, the Gold which was abſorbed in it remaining 
behind, ſticking cloſe to the Surface of the Metal: Laſt 
ok all they waſh it over with a red Colouring, in order 
[to give the Gold a deeper Orange: And this they call 
Gilding. th n 


When Gilders make uſe of Leaf-Gold, they either 


| ſay it on ſeveral Grounds or Layers of Glue and Colour, 
zs in thoſe Works which are deſigned to be within Doors, 
and under Cover; or elſe on the Remains of thoſe Co- 
ours, and the Oil which they find ſettled at the Bottom 
of the Pot wherein they clean their Pencils, as in thoſe 
Works that are to ſtand the Weather, and be expoſed to 
the open Air, | 5 
Cbevalier. It was a Remark of your own, Sir, that 
| God had diſpenſed this precious Metal to us with a 
| ſparing Hand; though I cannot well ſee how this can 
be true, when Gilding is a thing ſo common every 
where. ; 
Prior. Among 
with thoſe of Malleability and DuQlity, which render 
it capable of having it's Surface greatly inlarged; inſo- 
much that, notwithſtanding it's Scarcity, Men may uſe it 
in Matters of Ornament, as if it were very common. | 


other Perfections he has endowed .it 


Gold Beaters and Gold-Wire-Drawers make a great 


| Shew of their Art, and we muſt confeſs it to be very 


ſurprizing, nay incredible, were not we Eye-Witneſſes 
of it; however, we ought not to aſcribe that entirely to 


their dkill, which is at the Bottom an Effect of the great 


Wiſdom and Goodneſs of him who created this and all 

other Bodies. Vou may form a judgment of the great 

Excellence and Ductility of this Metal, by one or two 

Operations it goes through. | ” 
A Gold-Beater melts three Ounces of 

fine Gold, and beats it on his Anvil into Gold-Beating, 

a Plate as thin as Paper; he cuts it with | 

his Sheers into little Pieces about one Inch ſquare ; which 

he puts between the Leaves of a kind of ſquare Book, 

which he wraps up cloſe in a double Parchment Cover. 

He then with a great Hammer beats the Rook _ 
| Marble 
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Marble Block, till the Leaves of Gold are beat o. 

to the Size of the Bookz he then takes then 
them in four, and places them again between Lal 
Parchment, repeating the Buſineſ of hammering ule 
ting ſeveral times. After they are brought to x wh 
Degree of Fineneſs in the two firſt Books, they 4 
made to undergo the ſame Diſcipline in two thin 
which, as well as the former, are called Moulds; onh 
they conſiſt of Leaves, which, inſtead of Parchment 0 
mace of Ox Guts, wrought perfectly ſmooth and fine 
By theſe means he hammers a little Plate of Gold no 
more than one Ounce in Weight, into ſixteen hundrel 
Leaves three Inches ſquare, or into a thouſand fquar 
Leaves of four Inches; which gives it above a hundred 


5 fifty thouſand times more Surface than it had 2t 


But the followi 1 5 
and not leſs 2s Operation is ſtill more ſurprizing 


Gold-Wire- GE : 
Drewitg.” of Silver of a cylindrical Figure, two 


Foot eight Inches Jong, and two Inches 

3 nine Lines in Circumference, upon which 
e ſpreads as many Leaves of beaten Gold as weigh in 

all half an Ounce, They then force the Extremity of 
the Cylinder “ through a round Hole made in a Plate 
of Steel, the Entrance into which is wider than the 


other Extremity, which the mo | 
N , y call the Eyc f. When the 
1 of the Ingot or Wedge is =_ through the Þ 
ye of the Hole, they lay hold of it with ſtrong Pincers | 


faſtened to a thick Rope, which is hauled in by an 
Engine turned by ſeveral Men. They then make the 
2855 to paſs through ſeveral other Holes ſucceſlively 
rag and finer, till by degrees they draw it out to the 
zmallneſs of a Wand, a Tag, a coarſe 'l hread, and laſt 
of all to that of a fine Hair, rubbing it over with Wax 


every time they work it through a freſh Wire. drawing 
Iron, in order to render it more ductile. It paſſes F 
through above a hundred and forty Holes, before it is 
brought to it's utmoſt Fineneſs, Thus this little Ingot, 


* Rohault, Part 1. Cb. 9. 
7 Boiſlard's Treatiſe of Coins, | 


A Gold-Wire-Drawer takes an Ingot | 


not above | 
Inches roun 
Length; na 
draw out A 
four Lines 
Feet long. 
from Paris 
But the 
that the h 
hid on th 
| Fineneſs, 
| through | 
cover the 
an equal 
cone entire 
itſelf int. 
long. 
They 
| Lamina, 
| Cylinder: 
The Thi 
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| ſequent]y 
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| then NM 
very be 
Effects 
rizing 
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bother P 
ö led ge; 
Maxin 
That 
thorou 
and di 
Pri 
ſophe1 


vet b 

Where 
| both 

not 


( nearly 
VUL, cuts 


taves of 


and cue. 
| Certain 
hey are 
Others, 
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ENt, are 
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hundred 
ſquare 
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hot above two Foot ſome few Inches long, and two 
laches round, is extended into a I hread 307:00 Feet in 
Length; nay, they carry their Art ſtill farther, and will 
draw out an Ingot two Foot long, and three Inches and 
four Lines in Circumference, into a Thread 1096704 
Feet long, which, if extended in a ſtrait Line, would reach 
from Paris to Lyons. | 


But the moſt wonderful Part of this Operation is, 


ö that the half Ounce of Leaf. Gold, which was at firſt 
hid on the Silver, ſhould, notwithſtanding it's former 
Fineneſs, grow continually finer and finer as it paſſes 


* 


through the ſeveral Wire Holes; and yet ſo exactly 


cover the Silver- Thread, and diffuſe itſelf in ſuch 
an equal Proportion, as to make it appear like 
one entire Thread of Gold, and conſequently ſtretch 
itſelf into a Surface above ſeventy - three Leagues 


| long. 


ö Lamina, by making 


They afterwards preſs this Thread into a flat thin 
it paſs between two well-poliſhed 


Cylinders or Rollers of Steel, that turn one upon another : 


The Thread bein 


thus flatted, acquires two Superficies 


* equally gilt, each ſeventy- three Leagues long; and con- 


nity of 
| Plate 


a the 
n the 


3 very beſt Inſtruments, can 
Effects on the Works of God, how much more 'ſur- 
h the! 


incer; 


y an 


e the 
lively 
o the 


Wax 


wing F 


paſſes | 
it is 
ngot, 

pet been able to give us any Satisfaction on this Point; 
Whereas the Workmanſhip of a ſimple Mechanick is 


not |. 


| ſequently half an Ounce of Gold may and really does 


form a hundred and forty - fix Leagues of Surface. If 
then Men, maugre the great Imperfection of their 
produce ſuch ſurprizing 


E and excellent muſt the Works themſelves 
el | | | 
Cbewalier. J am now fully convinced, that the internal 


Nature or Eſſence of this Metal, and perhaps of all 
bother Bodies beſide, is beyond the Reach of our Know- 
| ledge; and that we muſt at laſt have recourſe to that 
1 laſt Þ Maxim which you taught me as an undoubted Truth, 


That the Works of Nature were given us not to be 


thoroughly comprehended by us, but to be uſed ſoberly 
and diſcreetly. | | . 

Prior. All the Diſquiſitions and Reaſonings of Philo- 
ſophers on the internal Structure of Metals, have never 


| Wire-drawn Gold, as we have 


both amazing and uſoful. 
| alrcady 


286 DIALOGUE XXVI. 


already ſeen, is either plated or twiſted ; the Gold- Tl. 1 ine, and e: 
is the fine Wire, after it is plated, twiſted round à Sy of Earth in t] 
Thread by a Spinning-wheel ſo as to cover the Sil hey find it 9 


aides of ther 
eyeral little 
obtained the 


entirely. The Milaneſe have the Art of ſaving half tl 
pa gr of a oy gest which they have of gn 
only the external Superfic ies of the Lamin 
Silk-Thread. 18 ieee Nor is it a r 
But the Effects of this Art are ſtill more ſurprizing in (iting of fr 
what they call counterfeit Work : In this Caſe the ty ot (Silver-Thre: 
that is to be drawn out in Wire is of Copper, which 55 pure ſolid 
firſt overlay with Leaf-Silver, and then with Leaf. Oc [femetimes | 
| the reſt of the Operation is pretty much the ſame as Fader ick Il 
the fine Work. When it is drawn out to the Fineneſs m belonging t 
a Thread, they paſs it between the plating Rollers to K moſt prod1g 
preſſed flat; after which they twiſt it, not on Silk, h 90 down ir 
that is prohibited, but round a Thread of Hemp or Fla to be hid 
to prevent any Impoſition on the Buyer. Thus, you o with him: 
ſerve, there are three Strata or Layers of Metal dray Pinte, * 
out into a fine Wire, without any Mixture or Confuſioni tan his. 
Subſtances ; the Copper is the Sabjectus or Baſis covey M2 the. Sul 


| OE, as this is with the Gold. | we N 
| evalier, Are all other Metal i found Wha 
Gold ? n en eee e 


| ranged in 
common 
Stones (Wh 


Prior. Not in the ſame Degree. The Ductility of 
ds 1s very great, your leſs than that of Gold. This 
Fropert Ill decreaſe | i 
a 4p A s more and —_ in Copper, Tin, to the Sub 
Chevalier. Is there nothing particular worth vi | Maſs of E 
touching the Origin of other N _—_ covered & 


Prior. It will be worth while juſt | of ſome 
View of them. , bo. inks ? curſory | themſelve 
lim, ſpeaking of Silver Mines, ſays that this Metal, i low in fe 
when firſt found under Ground, has no Luſtre or Bright- Þ ES LOT 
neſs, nor any particular Mark to denote it's Species s. see 
It is often found, it is true, in Marcaſites, ſometimes of L005 


a reddiſh, and ſometimes of a bluiſh Colour, ſometimes in Þ he ſpeaks. 
a ſort of Lead-Ore, from which they have found out the A Siber, 
Art of extracting it: But in the Mines of Potoft in Peru, I Wat vi 
as alſo in ſeveral oth os. anal lver I prot 6 

al everal others of America, and in the Silver I hundred V 
Mines of Germany, this Metal is found ſparkling in the Þ he never « 
ef this M. 


* Nulla ſui ſpecie naſcitur, nullis, ut in Auro, lucentibus Scintillis, 
| | Mine, 
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Mine, and eaſy to be diſcerned amidſt the different ſorts 
Ul Earth in the Fiſſures and Strata of Rocks. Sometimes 
hey find it diſperſed in Stones, or adhering to the Out- 
kdes of them, branching out in Threads, Fibres, and 


15 leveral little Ramifications, from which Forms it has 
= 4b obtained the Names of 1 75 capillare, fibroſum, &c, r 
Nor is it a rare thing to find Silver in little Maſſes, con- 
vg in N fing of ſmall Filaments or Threads, like a Ball of 
15 : Silver-Thread burnt: And laſtly, it is ſometimes found in 
1 pure ſolid Maſſes, weighing a Dram, an Ounce, and 
old, | betimes ſeveral Marks. n the Reign of the Emperor 
as ih Frederic 1 II. there was found in the Mine of Schneeburg, 
eſs a belonging to the Houſe of Saæm, a Block of Silver of a 


E moſt prodigious Size. Duke Albert had the Curioſity to 


x : go down into the Mine to ſee it, and ordering the Cloth 
Flu to be laid upon it, ſaid to thoſe who ſat down to Meat 
us Ml with 'him: The Emperor Frederick is indeed a powerful 
ray WW Prince, Put you muſt allow that my Table is of more Value 
on than his *. It cannot be thought unreaſonable, or foreign 
ves 0 the. Subject in hand, to. remark, that in Silver Mines 

are often, and more commonly than any where elſe, 
_ | found what they call Marcaſites, which are Maſſes of a 

| ſtony Subſtance, ſtreaked with metallick Veins, generally 
7 of ranged in the manner of fo many Radii, uniting in one 


Thi: common Centre. The particular Formation of theſe 
Tin, Stones (Which I purpoſely deferred ſpeaking of, till I came 


| to the Subject of Metals) ſeems to be thus: When a little 


| Maſs of Earth mixed with Iron or Copper happens to be 
covered with a vitriolous Water, in which is a Solution 
ory of ſome Silver, the Acids of the Menſtruum inſinuate 

themſelves into the Pores of the Iron and Copper, and 
al, | flow in ſtrait Lines to the Centre, like ſo many Streams 


| of J See Wordward®s Method of Foſſils, p. 49. 
45 The Baron of Puffendorf, in that Part of his Introduction where 
in be ſpeaks of the Houſe of 8axiny, reckons the Weight of this Mais 


the of Silver, at four hundred Quintals, or forty thouſand Pounds, the 


rm, | Qntal weighing a hundred Pounds, But Agricela, who was an Au- 
ver thor of great Judgmient and Credit, and wrote in that very Place two 


. | hundred Years ago, and prefently after the Death of Albert, ſays, that 
| | he never met with any Perſon that remembered the particular Weight 


ef this Maſs ; Ponderis illius Maſſæ qui meminiſſet audivi neminem, 


" of 


he. into a common Receptacle of Water, leaving the Particles 
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of Silver behind them, in the little Guts or C 
through which they paſſed, in the Form of ſo may 
Radii, or ſtrait Lines converging to the Centre d de 
Maſs ; when theſe little perpendicular Streams branch cut 
into ſmall Diviſions, the Marcaſite then appears veine 
with little irregular Fibres of metallic Matter in al 
Directioas. The Superſtructure of the Marcaſite being 
thus begun, if the Maſs is afterwards ſurrounded by 
another Menſtruum, in which there is a Solution 
of ſome other Metal, the Acids of the new Men. 
ſtruum do in like manner inſinuate themſelves into 
the Pores of the former Maſs, introducing with them 
thoſe metalline Particles, whether of Copper or Iron, 
with which they abounded ; whence it neceſſarily fol. 
lows, that the Radii which tend to the Centre of the Mar. 
Caſite are interſected with Lines of different Colours, de- 
noting the different Fluxes of the metalline and other Mat- 
ters that form thoſe little Coats or Teguments which 
_ Inveſt the Maſs, and give the Marcaſite it's gradual In- 
creaſe. | | F 
Let us next examine how the Silver is extracted from 
it's Marcaſite, and it's common Ore. 

Now this Separation is effected in Silver nearly the ſame 
way as in Gold. They break the Ore in the Stamping- 
Mill, till it is reduced to Powder; they then mix it up 
with Mercury into a fort of Paſte, which they knead in 
the Troughs till the Water has by degrees waſhed away 
all the earthy Particles: After this they ſtrain off Part of 
the Mercury from it through a woollen Bag, to ſerve 
again, and the reſt they make to evaporate by Fire. 
The Silver that remains behind is, laſt of all, perfect) 
refined from what heterogeneous Matter is left, by a 
Solution of Lead; which exhaling from it, carries of 
in Fumes the-Copper or other Allay, that remained 
the Silver. _ 
The Proportion which the Weight of 
The Proportion Gold bears to that of Silver is as eleven 
betwixt Gold to twenty; that is to ſay, if a cubick 
and Silver. Maſs of Silver weighs eleven Marks, 2 

; cubick Maſs of Gold of the ſame Di- 
menſions will weigh twenty Marks. The Proportion be- 
twixt the Value of theſe two Metals is nearly " = 2 

1 | ourteen: 
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burteen; ſo that if a Mark of Silver is worth, for 


Example, fifty Livres, a Mark of Gold will be worth 
fourteen times as much, or ſeven hundred Livres. But the 


Value of theſe Metals is arbitrary, and depends upon the 


ſovereign Will of the Prince, | 
I need not take up your Time in expatiating on th: 
Uſes Silver is put to, ſince every one knows, that of all 


the Metals that conſtitute the chief Riches and Poſſeſ- 


ſions of private Perſons, this is the moſt noble, the moſt 

wholeſom, and moſt durable. | 337 
Copper is of two - ſorts, red and 

yellow. When it is firſt taken out of Copper. 

the Mine in it's Ore, whether of Earth . 

or Stone, they ſometimes find in it an Ad mixture of 


Silver: They purify and ſeparate it from all extraneous 
Matter, by frequent Fuſions over the Fire, and then it be- 


comes what we call red Copper: This is the pureſt and 
moſt ductile. Almoſt all Countries do 


abound with this Metal, but the beſt Red Copper. 


comes from Swedes. A Maſs of Copper 
fuſed with an equal Quantity of Calamine, or Lapis Cala- 


minaris, (which is a fort of Cadmia or Foihl Earth puri- 


fed in the Fire) will thereby be conſiderably augmented 
in Quantity, and become by this Operation yellow Cop- 
per or Braſs. This Allay does indeed ren- 
der the Metal leſs ductile, but much Yellow Copper 
more proper for ſeveral Uſes, and leſs or Bras. 
ſubject to Ruſt. They have alſo the Art 
of reltoring to it it's Ductility, by ſoftening it with an 
Admixture of LeadQQ. „ 
Chewalier. As Gold and Silver is now become ſome- 
what more plentiful by the Diſcovery of the Mines 
in America; and ſince the Faſhion of China and Delle- 
Ware has ſo univerſally prevailed; 1 am tol.. that 
2 Uſe of Copper and Tin is almoſt entirely laid 
alide, 


Prior. It is true, they are not ſo commonly uſed in the 


Service of the Table as formerly ; but there are, rotwith- 


ſanding, a thouſand other wiys of employing them to 
Advantage, and wherein they are of neceſſ;ry Uſe to 
Us. r 5 2 22. 9 5 


VOL. III. 8 Both 


{ 
' 
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Both red and yellow Copper are the Materials of wich 
Ciſterns, Coppers, Caldrons, and other Veſſels ſo neceſſi 
ry in Dying, Brewing, and other Trades, are generally 
made : nor could we be ſupplied with Pots, Kettles, and 
other Furniture proper for the Kitchen, without then, 
But as the Nitre which is in the Air (eſpecially whe 
diluted and attenuated by Heat and Moiſture) does by in 
ſinuating itſelf into the Copper, which is very poroy 
corrode the Metal, and adhere to it in the Form of: 
Ruſt or Cruſt called Verdigreaſe, which is a deadly Poiſon, 
they are wont therefore, by way of Precaution, to ti 
over the Inſides of moſt of our Copper Veſlels, eſpecial 
* thoſe that are made of red Copper, as being ſofter, an 
conſequently more liable to Impreſſions of this Kind; 
for the Tin being of a more fluid and ſubtle Nature tha 
the Copper, cloſes up the Pores and Interltices of the 
Metal, and hinders the Air and the Water from depoſiting 
their Salts within them. Red Copper is alſo, by reaſm 
of it's great Ductility and Malleability, eafily wrought i 
to any Shape or Figure that the Artiſt is pleaſed to in 
preſs upon it; but this Metal is moſt eminently uſeful i 
; Chalcography, or the Art of Engravity 
as it thereby ſerves to propagate the Wark 
of famous Sculptors and Painters. Avery 
indifferent Copy of a fine Picture ſhall ſtand us in ta 
Piſtoles, when for the ſame Price we may purchaſe thin 
curious Prints, which, except the Colours, ſhall exprel 
all the chief Beauty (which is the Deſign or Farc) 


| Chalcography. 


of the Originals: Nay, we ſometimes find the Pencil 


| outdone by the Graver: Mr. Je Brun is indebted t 
Mr. Gerard Audran for no ſmall Share of his Fame, ail 
Mr. Cochin has now-and-then improved upon the Paint 
by adding ſome enlivening Grace or maiterly Touch d 
his Art, Nor is the Art of engraving only confined | 


that ſingle Province of propagating the Performances i 


thoſe who have excelled in Painting, but daily produce 
great Maſters, and affords new Scope for Invention: Alt 


as nothing did ever advance the Progreſs of Learnit 
and Science, ſo much as the Invention of multiplying tl. 


Copies of Books by the Aſſiſtance of Printing- Types; 
never did any thing more improve or encourage the # 


of Sculpture, than that of engraving on Copper * 
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by ſupplying us with the beſt Models of all kinds for 
our Imitation at ſo eaſy an Expence. 1 
Yellow Copper or Braſs, which by 


reaſon of it's Mixture with the Lapis Cala- Braſs. 


minaris is more fuſible than malleable, 

is uſed chiefly in Caſt-work, it being very ſuſceptible and 
retentive of all the Impreſſions of the Mould ; it after- 
wards undergoes the Diſcipline of the File and Graving- 
Tool, and when poliſhed with Emery“ or Putty, or 
otherwiſe burniſhed, will gliſter like Gold. Thus Cop- 
per is transformed into Statues of all Sizes, or converted 
into Ornaments for the Decoration of Cupboards, Cheſts 
of Drawers, Clocks, c. in the Form of Palms, 
Feſtoons, Chaplets, and a hundred other pretty Em- 
belliſhments: And foraſmuch as this Metal is not only 


| eaſy to be worked, but alſo Proof againſt Ruſt, and all 


other Injuries from Time, they make of it Lamps, 
Sconces, Candleſticks, and Supporters of all kinds: It's 


| Durability was the Reaſon why the Romans formerly made 
the Gates of their Temples of Braſs, and we at this time 
| uſe the ſame Metal in thoſe magnificent Balluſtrades which 


rail in the Choirs of our Churches, and the Beds of our 


Princes. Perhaps all Europe cannot afford any Work of 
| this kind, which, for Art and Grandeur, can vie with 
that famous ſeven-branched Candleſtick, the vaſt Expence 
of which gave ſo much Offence and Occaſion of Cenſure 
to St. Bernard , and which the Curious reſort ſo much 


to ſee in the Choir of the Abbey of St. Remi at Rheims. 


| This Metal is alſo uſed in decorating the Frames of 


Pictures, in making Snackets for Caſements, Hinges, 
and in all the curious Parts of the Lockſmiths Buſineſs, 
though Braſs-Work of this kind is more uſed among the 
neighbouring Nations than us. They farther make of it 
Compaſſes, Quadrants, and all forts of Rules for Geo- 
meters; Aſtrolabes, Spheres, and other Inſtruments for 
Aſtronomers ; Plates, Wheels, and other Movements, for 
Clocks and Watches. This laſt kind of Mechaniſm will 
ſufficiently prove to us the Excellence and Uſefulneſs of 


Emery is a mineral Stone or Marcaſite, which they reduce to 2 
Very fine Powder in the Steel-Mills, and uſe in poliſhing Marble, and 
Metals. Putty is calcined Tin uſed for the ſame Purpoie. 

T Apoleg ia ad Gaillelm, Abb. c. 42. 


. this ; 
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this Metal : Two or three Ounces of Braſs with a fey 
Rivets of Steel are made to form a Machine conſiſting gf 
two hundred different Pieces, (which we call a Repeating. 
Watch) and all within the Compaſs of a Caſe not more 
than one Inch deep, and two Inches in Diameter: Ang 
what is ſtill more ſurprizing, the Teeth of the Wheel 
which compoſe this little Engine, though almoſt in- 
perceptibly fine, have ſufficient Strength and Solidity ty 
continue in Motion for 60 or 80 Years without wearing out 
and ſerve all the while, both Night and Day, as a faith. 
ful and unerring Monitor of the Time. | 

By mixing equal Proportions of the red and yelloy 
Copper together, we form a mixed Metal, which we ll 
_ caſt Copper (in French Bronze); a Matter very proper fo 
the Purpoſe of perpetuating the Memory of famous Mer, 
and remarkable Occurrences. This Metal they uſed in al 
Ages of the World whereof to make their current Coins 
which being tranſmitted down to Poſterity, and having 
gained the venerable Stamp of Antiquity 
we call Medals, which are ſo careful) 
collected by the Curious; nor are the 
only to be valued as Curioſities, ſeeing they are uſeful to 
us in the Study of Hiſtory, and ſerve to imprint tle 
| Memory of Perſons and Facts more deeply in the Mind 
by giving us ſenſible Repreſentations of them. We cat 
therein trace Antiquity in the juſt Order and Courſe 6 
Times, and without diſguſting the Memory with « long 
dry Series of Dates and Names, ſee and learn at one 
View the Succeſſions of Conſuls, Emperors, and King 
their Names, Features, and Actions; as by walking fre 
quently in a great Town we eaſily remember the Order 
the Streets, the Perſons, Names, and Trades of it's Inh 
bitants. But it is juſt in the Caſe of Medals as in M 


Medals, 


but to apply them in meaſuring Land, or on {ome oth! 


pPracticu Occaſion ?- Wherein lies the Uſe of Hebrew, vl 


| lin the Study of the Scriptures? And what Benefit can 


cape d from a great Collection of Medals without app 


ing them to that o Hifory? Without ſuch an Applicabq; 
| 1 
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of them, would it not be full as reaſonable to treaſure up 
a great Bundle of Keys without any Deſign to fit them 
to Locks, and to open Doors with them? But this Metal 
Joes ſtill ſerve in a more conſpicuous manner to do Ho- 
nour to the Memory of departed Kings and Heroes, and 
to preſerve. their Portraitures; they having brought the 
Art of melting Metals to that Perfection, as to be able at 
one Caſt to form a Coloſſus, or an Equeſtrian Statue big- 
ger than the Life, in order to proportion them to the Mag- 
nificence of thoſe ſpacious Squares and publick Places 
where they are to be erected. | 

If this Metal be mixed with a little Tin and Antimony, 
to make it fuſe the better, and conſequently to conſolidate 
afterwards with greater Tenacity and Coherence, it then 
becomes fit for the Caſting of Cannons, Mortars, and all 
the. murdering Implements of War. By fuſing it with 
a double Quantity of Tin, that is, by adding twenty-five 
Pounds of Tin to a hundred of caſt Copper, it becomes 
very ſonorous, and is uſed by the Founders in caſting of 


| Bells, the Sound of which 15 io great as to be heard far- 
| ther than the loudeſt 'I'rumpets, and therefore were made 


choice of as the moſt proper Monitors to give Notice 
of the Times of publics Worſhip, and to ſummon all 
Chriſtians to aſſemble together in their reipective 
Churches, as alſo to proclaim the Anniverſary of Holy- 
days and Feſtivals, and to animate our publick Thankſ- 


| givings and Rejoicings on proper Occaſions. 


What we have hitherto remarked on 


| the Nature of all theſe Metals, and on Tin. 
the Manner of extracting them pure and 
clean from their Ores, by the Opera- Lead. 
| tions of the Water and Fire, is allo 
applicable to Tin and Lead. Tin is Biſmuth. 
originally nothing but a kind of white 
Lead, and, like it, ſoft, ductile, and very Zink. 


nderous. It's Properties and Uſes vary 


y being mixed with other Metals, as with Copper or 


Braſs; nor with other metallic Matters, as Zink and 


| Biſmuth, > 
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Experience has taught us to mix and temper theſe 


Matters ſo together, as to make of them all forts of 
Meaſures and Veſſels, and to tin over the Inſides of our 
Copper Veſſels, which would otherwiſe ſoon be corroded 
and infected with a poiſonous Nitre. They ſpread a 
Compoſition of Tin and Quick-Silver over the Reverſe 
of our Looking-Glafles, to make them reflect the Ray; 
and paint the Objects more diſtinctly. It is to a due Com- 
mixture of Tin and Lead that we owe the Formation of 
the Organ, that heavenly Muſick, which, for it's M. jeſty 
and Length of Sound, it's delightful Harmony, the Ve. 
riety of it's Notes, for the Art of ſoothing the Paſſions, 
and tuning the Affections of the Soul, and, in a word, 


for taking in the whole Compaſs of Mufick, ſurpaſſes all 
other Inſtruments. | 


Lead wrought into thin Plates or 
Laminz, either by the caſting Furnace, 
or by that ingenious Invention of the 
plating Mill, is made uſe of for making Pipes for the 


Conveyance of Water, Ciſterns and Reſervoirs for con- 


taining it; for making of Gutters and Drains for the 
Preſervation of Timber-work, Walls, and Terraſes, and 


| for overlaying Churches and other great Edifices, to 
ſecure them againſt the Injuries of Time and Wer 


ther. 
But the chief Merit of the Compoſition of Lead 
and Tin, is it's being uſed in caſting the 
Printing-Types. Types or Characters of Printers, where- 
with they ſo ſpeedily multiply the Copies 
of the ſame Book, and which being again diſtributed into 
their Boxes, ſerve to do the ſame Office to ſeveral others; 
a Diſcovery highly important and beneficial to Mankind, 
as it ſerves to bring us acquainted with Antiquity, and 


the Opinions of all learned Men that have gone before 


us, on all Subjects whatever. After this ſhort Account 
of Metals and their Uſes, pray, which of them do 
you think we are moſt indebted to, all things con- 
ſidered? EEE, EEE 
Chevalier. What room for Doubt in this Caſe? Can 


any of them diſpute the Preference with Gold! 


Prior. 
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prior. I will retract none of thoſe Praiſes which I have | 


teſflowed upon Gold; for it is unqueſtionably the moſt per- 


ect of all Metals: nor is it my Deſign to depreciate any 


of the others, ſeeing they have all their reſpective Qua- 


ities and Uſes to recommend them to us; but, after all. 
that which ſeems to be the vileſt and coarſeſt of them all, 
which is the fulleſt of Allay, of the moſt dirty Colour, 


and the moſt ſubject to Ruſt, in à word, Iron, is of moſt 


real Service and Advantage to us. It has one Property, 
which, in ſome reſpect, is alone ſufficient to give it the Pre- 
ference over all other Metals, it being the moſt hard and 
tenacious of all, and when tempered (which is done by 
dipping it hot in cold Water) it acquires a till greater De- 
f Hardneſs, and fit for the moſt durable Uſes. By this 
roperty of reſiſting all Impreſſions, it becomes the Security 
and Defence of our Houſes, and the faithful Depoſitory of 
every thing we hold moſt dear. By uniting and linking 
together the Materials which compoſe our Buildings, it 
ſhelters us from the Inclemency of the Weather, and pro- 
tes us againſt the more injurious Attacks of Thieves and 
Robbers ; nay, our very Jewels and Gold would not be ſaſe 
but for the Cuſtody of Iron: To this we owe the chief of 
thoſe Inſtruments which are uſed in Navigation, Agricule 
ture, _ all the' Arts both Liberal and Mechanick, whe- 
ther in ſeparating or joining together, in digging, cutting, 
filing, po Ming and in 9 all the Create of 
Life. Gold and Silver, as well as other Metals, would be 
in a manner uſeleſs to us, had we not Iron to work and 
it them for our Occaſions; and, to ſum up all, ſo much 
are we beholden to this Mineral, that without it our very 
Meat and Drink could not be conveniently dreſſed and 


| prepared, nor the Furniture of our Houſes, nor the Uten- 


ils of our Mechanicks, be in any tolerable Degree ſer- 
viceable. Hence you may be able to form a pretty exact 
Judgment of the ſuperior Excellence of Iron over all other 
Metals; the latter are extremely uſeful, the former is ab - 
ſolutely neceſſary. | 


Chevalier. I have ſometimes thought it a great Inſtance 
| of Ipnorance and Simplicity in the Inhabitants of the new 


World, [ America] to give our Merchants (as they often do} 


| a pretty large Quantity of Gold, in Exchange for a 


Hedging-Bill, a Spade, a Mattock, or ſome other Iron- 
n 04 Tool 3 
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Experience has taught us to mix and temper theſe 
Matters ſo together, as to make of them all forts of 
Meaſures and Veſſels, and to tin over the Inſides of out 
Copper Veſſels, which would otherwiſe ſoon be corroded 
and infected with a poiſonous Nitre. They ſpread à 
Compoſition of Tin and Quick-Silver over the Reverſe 
of our Looking-Glaſſes, to make them reflect the Ray 
and paint the Objects more diſtinctly. It is to a due Com- 
mixture of Tin and Lead that we owe the Formation of 
the Organ, that heavenly Muſick, which, for it's M. jefy 
and Length of Sound, it's delightful Harmony, the Ve. 
riety of it's Notes, for the Art of ſoothing the Paſſione, 
and tuning the Affections of the Soul, and, in a word, 
for taking in the whole Compaſs of Muſick, ſurpaſſes al 
other Inſtruments. 1 
Lead wrought into thin Plates er 
Laminæ, either by the caſting Furnace, 
or by that ingenious Invention of the 


Sheet-Lead. 


plating Mill, is made uſe of for making Pipes for the 


Conveyance of Water, Ciſterns and Reſervoirs for con- 
taining it; for making of Gutters and Drains for the 
Preſervation of Timber-work, Walls, and Terraſes, and 
for overlaying Churches and other great Edifices, to 
rg them againſt the Injuries of Time and Weg- 
ther. | 
But the chief Merit of the Compoſition of Lead 
; and Tin, is it's being uſed in caſting the 
Printing-Types. Types or Characters of Printers, where- 
; with they ſo ſpeedily multiply the Copies 
of the ſame Book, and which being again diſtributed into 
their Boxes, ſerve to do the ſame Office to ſeveral others; 


a Diſcovery highly important and beneficial to Mankind, 


as it ſerves to bring us acquainted with Antiquity, and 
the Opinions of all learned Men that have gone before 
us, on all Subjects whatever. After this ſhort Account 
of Metals and their Uſes, pray, which of them do 
you think we are moſt indebted to, all things con- 


ſidered? 


Chevalier. What room for Doubt in this Caſe? Can 
any of them diſpute the Preference with Gold ? 


Prior. 
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Prior. I will retra& none of thoſe Praiſes which I have 
teſtowed upon Gold; for it is unqueſtionably the moſt per- 
ect of all Metals: nor is it my Deſign to depreciate any 
of the others, ſeeing they have all their reſpective Qua- 
ities and Uſes to recommend them to us; but, after all. 
that which ſeems to be the vileſt and coarſeſt of them all, 
which is the fulleſt of Allay, of the moſt dirty Colour, 
and the moſt ſubject to Ruſt, in a word, Iron, is of moſt 
real Service and Advantage to us. It has one Property, 
which, in ſome reſpect, is alone ſufficient to give it the Pre- 
ference over all other Metals, it being the moſt hard and 


| tenacious of all, and when tempered (which is done by 

| dipping it hot in cold Water) it acquires a ſtill greater De- 
| oree of Hardneſs, and fit for the moſt durable Uſes. By this 
| Property of reſiſting all Impreſſions, it becomes the Security 
| and Defence of our Houſes, and the faithful Depoſitory of 
| every thing we hold moſt dear. By uniting and linking 
| together the Materials which compoſe our Buildings, it 
| ſhelters us from the Inclemency of the Weather, and pro- 
| tes us againſt the more injurious Attacks of Thieves and 


Robbers ; nay, our very Jewels and Gold would not be ſafe 


| but for the Cuſtody of Iron: To this we owe the chief of 


thoſe Inftruments which are uſed in Navigation, Agricule 


| ture, and all the Arts both Liberal and Mechanick, whe- 
| ther in ſeparating or joining together, in digging, cutting, 
| filing, polil 

Life. Gold and Silver, as well as other Metals, would be 
in a manner uſeleſs to us, had we not Iron to work and 
it them for our Occaſions; and, to ſum up all, ſo much 
| are we beholden to this Mineral, that without it our very 
Meat and Driak could not be conveniently dreſſed and 
prepared, nor the Furniture of our Houſes, nor the Uten- 
fils of our Mechanicks, be in any tolerable Degree ſer- 
viceable. Hence you may be able to form a pretty exact 
| Judgment of the ſuperior Excellence of Iron over all other 
| Metals; the latter are extremely uſeful, the former is ab- 


ſhing, and in making all the Conveniencies of 


ſolutely neceſſary. | 
Chevalier. T have ſometimes thought it a great Inſtance 


ö of Ignorance and Simplicity in the Inhabitants of the new 


World, [ America] to give our Merchants (as they often do) 
a pretty large Quantity of Gold, in Exchange for a 
Hedging: Bill, a Spade, a Mattock, or ſome other Iron- 
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Tool; but I begin now to have a better Opinion of thei; 
Underſtanding, ſeeing Iron is of more real Service and 
Benefit to them, than their Gold can poſſibly be. 

. Prier,, You ice, my dear Chevalier, that Man can nei. 
ther lift up his Eyes to Heaven, nor take a Step upon the 
Ground, nor dig 
Treaſures deſignedly placed there for his Uſe: Every thing 

he fees within the Circuit cf the whole Creation, mz 
ſerve to convince him how much he is the Object of the 
Goccneſs, and tender Regard' of his Creator, who not 
op]; tore/aw, but has made Provifion for all his Wants, 
ard who has ſpared no Means, that might either excite 
his Induſtry, or engage his Affections. 
But the grecious Deſigns of Providence, ſo viſible in 
the many excellent Properties of thoſe Metals which it has 
todged in the Bowels of the Earth for our Uſe, are &ill 
more conſpicuous in that exact Proportion, which it has 
fixed between the Quantity of them and our Wants, If 
a Man had been inveſted with full Power and Commiſion 
to create Metals, and to furniſh Mankind with ſuch Sup- 
Flies of them, as he ſhould think proper, he probably 
would be more profuſe of his Gold than of his Iron, and 
look upon it as the greateſt Inſtance of Generoſity, and a 
publick Spirit, to give us moſt plentifully of that Metal, 
which we moſt covet: and admire : whereas God has 
wiſely. acted by a contrary Rule; and foraſmuch as the 
chief Worth and Excellency of Gold ariſes from it's Scar- 
city, he has therefore given it to us with a ſparing Hand: 
and though the Frugality of this Diſpenſation is made 
matter of Complaint by ſome ungrateful Perſons, yet it 
coes in Reality enhance the Value of the Bleſſing, On 
the other hand, Iron being of ſuch neceſſary and univerſal 
Uſe to us, he has every where ſupplied us with it in great 
Abundance. We ſee here no Oftentation, nothing but 
pure and perfect Beneficence flowing, not from any De. 
lizn of procuring vain Honour to the Giver, but real 
Good, and ſolid Advantage, 'to the Receiver. 

If then Providence, which is ever watchful for our 
Gcod, has beſt promoted the Intereſt and Welfare of So. 
cicty, by the preſent wiſe Diſtribution of Metals, and 
the Proportion which it has eſtabliſhed between their fe- 
ſpective Quantities and our Neceffities, what elſe can " 

Ca 


under his Feet, without encountering, 


all any 


were for 
an Attem 


God has 


Chewa 
of makir 
Stone, WI 


unlawful 


Prior. 
natural 01 
againſt n 

eva 


the one 


en 
| related © 
| who bein 
| tleman,. 
| .faved thi 
| the Poin 
| State of | 
| to the g. 
who ha 
veller t 
Diſhes a 


| and was 


of FaQ, 


Prior. 


like ma 
| ſome ſo! 
every Pl. 
| to belic 
enough 
+ where t 
not vo 
| 'have be 
n; and 
| Seriouſ} 
and al! 
Credit 
| who hs 
while! 


| abſurd 


God has already appointed ? 


againſt making a Journey to the Moon. 


| MINES. 297 


all any Deſign to increaſe the Quantity of thoſe which 
were for good Reaſons given us in Jeſs Abundance, than 
an Attempt to ſubvert that Order and Oeconomy, which 
Chevalier. According to your Doctrine, Sir, the Art 
of making Gold, and the Study of the Philoſophers 
Stone, which makes ſo great a Noiſe in the World, are 
unlawful Things. ; 
Prior. I don't ſay that there is any expreſs Law, either 
natural or revealed, againſt making Gold, any more than 
Chevalier. You ſeem by your Compariſon, to think. 
the one as impoſſible as the other. But whatever your 
Opinion may be of the Matter, I have often heard a Story 


| related of a tall, meagre Man, in a very mean Dreſs, 
| who being taken in one Evening, and lodged by a Gen- 
| tleman,. whoſe Name I have forgot, out of mere Charity, 
ſaved the Life of the Maſter of the Houſe, who lay at 
the Point of Death, and reſtored him immediately to a 
| State of perfect Health, by means of ſome | 
to the great Surprize of the Family, and of the Phyſicians, 
{ who had given him over; and moreover, that our 'Tra- 


potable Gold, 


veller the next Day converted a great many Pewter 


| Diſhes and Tin Pots into Gold, before he took his Leave, 
and was never ſeen afterwards. Here is an atteſted Matter 
of Fact, to prove that this Art is no Chimera. 


Prior. No wonder that this and ſuch- 


| like marvellous Stories gain Credit with The Vanity of 
ſome ſort of People, ſeeing there are in 
| every Place thoſe who are credulous enough 
| to believe any thing they hear, and vain 
enough to take a Pleaſure in appropriatirp-it to the Place 
where they. live. , 
not vouch this Adventure of the tall, meagre Man, to 
| have been tranſacted there. Your Province lays Claim to 
n; and | have heard it at Rohan told with all iniiginable 
| Seriouſneſs, The Egli aſcribe it to their Phitalerhes, . 
and all the German Chemiſts give their own Nation the 
Credit of it. 

| Who had the Art of making others plump and healthy, 
| while he himſelf was but a mere Skeleton, ſounds fall as 
abſurd as that. which they tell you at ſeveral Inns, of a. 


ſeeking the Phi-- 
loſophers-Stone. 
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Paſſenger, who once upon a time happening to lie there, u 
not having Money to pay for his Supper and Bed, he, . 
make the Hoſt amends, converted a Brafs'Cand!eflick 

and a Diſh into Gold. Theſe marvellous Things are 
lated in ſo many different Places, and all laying Claim x 
them, that it is a plain Confirmation they never happend 
at all. One natural Argument will ſuffice to ſhey thi 
vain Pretences of making Gold by Art. Thoſe who hay 
fled for the greateſt Adepts in this Myſtery, har 
aid down very plain Receipts in their Books on this db. 
Vi both how to convert other Metals into Gold, and 
how to extract the ſcattered Particles of Gold from the 
leſs perfect Metals to great Advantage; but after ten thoy 
ſand Experiments moſt faithfully executed, according u 
theſe Directions, they have always failed of Succeſs ; and 
though they have been always near the Mark, as thy 
Pretend, yet they could never yet hit it; or if at any time 
they ſo far ſucceeded, as to find a little Gold at the But 
tom of the Crucible, ſecreted from other Metals, yet the 
Quantity was ſo ſmall, that it did not near anſwer the 
Trouble and Expence, nor give any Encouragement to re 
peat the Operation. A great Number of Princes, Noblez 
and Chemiſts, in all Countries, have, for ſeveral Centu- 
ries paſt, been in ſearch for this Secret: Vaſt Sums of 
Money have been advanced, and numberleſs Experiment 
been made, in order to a Diſcovery; but, after all, the 
molt experienced and judicious of them, even the Hm: 
Bergs themſelves, have confeſſed that they loſt both their 
Learning, their Labour, and their Money, without 
making any Diſcovery, or, at beſt, without finding what 
they were in queſt of. Now if the Art of making Gold, 
had been poſſible to arrive at, it is natural to ſuppoſe, 
that what they could not diſcover from any certain fixed 
Principles, they might at leaſt, in the Courſe of ſo many 
Millions of Experiments, have hit upon by Accident: 
And yet after ſo many Books as have been written, {0 
many Queſtions debated, and ſo many Operations per. 
formed in vain, on the Subject of extracting Gold, and 
the Tranſmutation of Metals, we daily find People who 
buſy themſelves in the Purſuit of this great Work; but 
never yet could ſay, There goes the Man who has found il: 
Nay, fix hundred Years Labour and Study have not ye! 
| | produced 
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reduced any regular Method or probable Scheme to pro- 
ted upon, and we generally find that all our philoſophi- 
tal Projectors in this way firſt ruin themſelves, and then 
aw in ſome wealthy Perſons or other, who are Dupes 
nough to advance Money till they ſhare. the ſame Fate. 
he thing is abſurd at the firſt Sight; for had they found 
ut the Secret, what Occaſion to be obliged to the Rich 
br their Aſſiſtance ?' If not, what can we call it leſs than 
Madneſs and Infatuation in the latter, to give any Credit 
o them, much more to riſque their Fortunes in an Under- 
aking ſo extravagant, and always hitherto unſucceſsful ? 
The utmoſt Favour we can poſſibly allow them is to ſay, that 
they are groſsly imprudent, and fondly credulous. _. 
We may, it is true, by a Mixture of metallick and other 
Matters, produce a Metal different from all others, as Biſ- 
muth, Bath-Metal, or Princes- Metal; as by adding Water 
o ſome good wholeſom Fruits, or by mixing different 
Liquors together, we may make one which may ſeem quite 
new; but as we can never hope to make Cyder or Wine, 
without the Juice of the Apple or the Grape, ſo is it in 
yain to attempt to make ſuch a particular Metal as Gold, 
without knowing the Nature and Eſſence of thoſe firſt 
Principles that compoſe it; nay, were we as much ac- 
quainted with, as we are at preſent ignorant of them, yet 
the manner of uniting and combining theſe Principles toge- 
ther, would prove an Operation ſurpaſſing our Skill. 

Nor is it without wiſe and good Reaſons that Provi- 


(dence, which created theſe Metals, and whatever elſe we 
ſee, thought it ſufficient for us to know the Uſes they were 


deſigned for, and therefore concealed their Eſſence from 
us; for had it given us a perfect Knowledge of their Na- 


| tures as well as Uſes, it would have made us inattentive 
to every thing elſe; inſtead of applying Gold to thoſe 


Purpoſes for which it was created, we ſhould buſy ourſelyes 


in making it, and render vile, by making too common, 
what was before chiefly valuable for it's Scarcity: We 
| ſhould break in upon that Order and Oeconomy which 
| Providence has eſtabliſhed in the World, and defeat that 
wiſe End which it propoſed by making Gold the Product 
of one Country, Silver and Diamonds that of another, 
and ſalutary Fruits that of a third; for had we the Art 
| of naking Metals, the ſame Degree of Knowledge would 
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ſuffice to make precious Stones, would put us in a yay 


how to make Wine (by mixing and proportioning thoſe 
Principles of which it is compoſed) without waiting for 
the Return of the Vintage; we ſhould think it beneath yg 
to ſtand indebted to the common Courſe and Order of Na. 
ture for what we needed, by thoſe ordinary Methods of 
Huſbandry and Agriculture, having the Means of proyid. 
ing ourſelves, at all times, with thoſe Neceſſaries and Con- 
veniencies of Life at home, which are now the Production 
of different Countries, and certain Seaſons. Were ye 
thus perfectly ſkilled in all the Secrets of Nature, and 
Maſters of all it's Powers, there would be an End of al 
Commerce, and we ſhould ſcorn to be obliged to the diff, 
Tent Seaſons of the Year, for ripening the Fruits of the 
Earth, or to the Service of our Fellow-Creatures in gather: 
Ing them; thus the very Bonds of Society. would be broken, 
and the Inhabitants of the whole Earth be like ſo mary 
recluſe Philoſophers, having all things within themſelves 
and independent one of another; and conſequently all In- 
rercourſe of Friendſhip and mutual Kindneſs would ceale, 
Men having no longer Occafion for any. Exchange of Ci 
vilities and good Offices; nay, there would net be any 
Opportunity or Room for the Exerciſe of Juſtice, Pry 
dence, Cempaſſion, Courage, or Good-nature, according 
to the different Circumſtances of Time, Place, and Perſon: 


In a word, a more extenſive Knowledge would neceſſarily 


be attended with the Loſs of thoſe Virtues, which, toge 
ther with our mutual Wants, conſtitute the very Life and 
Soul of Society. — | | 
Chevalicr, After the full and particular Account you 
have obliged me with, of thoſe immenſe Riches which 
were created for our Uſe, and left at our Diſpoſal, I find 
myſelf affected with the higheſt Gratitude and Admiration 
at that Profuſion of Blefſings which have been poured 
down upon us, and am far from complaining on account 
of thoſe things which are denied us; being fully con 
vinced, that we ftand no leſs indebted to God's gracios 


Goodneſs, for what he has thought fit to refuſe, than for 
What he has been pleaſed to grant us, | N 
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REFLECTIONS 


On the Wnous: 


na LET T ER from the Pros to 


the CHEVALIER, 


NI R.. | FR Ie. 

INCE your Departure for the Sea, I have reviſed, 
g according to your Defire, the Collection of our Re- 
marks on the Survey of Nature. This Peruſal gave Birth 
to ſome new Reflections, which I ſhall here impart to 
vou; and alſo gave me an Opportunity of ſetting ſome | 
Paſſages (which ſeemed to me to require it) in a clearer 
Point: of View, and which you will find referred to in 
the Margin of this Epiſtle. 1 
Hitherto, my dear Chevalier, we have been more in- 


tent on contemplating our Riches, than on conſidering the 


Uſes to which they aught to be applied; I having rather 
ſet before you the Extent of your Poſſeſſions, than the In- 
tentions of him to whom you ſtand indebted and accounta- 
ble for them: And this Method of proceeding is much 
more reaſonable than it appears at firſt to be. The Au- 
thor of Nature. has been pleaſed to diſcover himſelf to 
Man chiefly, in the aste of his Works, and to 
bring bim to the Knowledge of his Divinity, and to en- 
gage his Affections by the moſt endearing Methods of in- 
finite Bounty and Condeſcenſion : It is therefore agreeable 
both to the Intentions of Gad, and to the Order of his 

Providence, 
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Providence, to begin with taking a Survey of thoſe Bene. 
fits which are the free Gift of his Goodneſs ; and if theſe 
Conſiderations fail to lead us to the Knowledge of hin 
who is the great Author of them, we ſhall ſand. conyiq. 
ed of a moſt criminal Inattention, and unpardonable Ingra. 
tude, Let us therefore complete what we have begun, 
and, after having taken a Proſpect of the Works of Na- 
ture, dire& our Thoughts to that particular End, for which 
the Beauty, Order, and Riches, which adorn the whole 


o = q 


Circle of the Creation,: were appointed. 
Were a Savage of America poſſeſſed of a Watch, and 
had, by frequent Obſervations on the Movements, attain. 
ed to a thorough Knowledge of the Action of the Wheels, 
the Diſpoſition and Correſpondence of the ſeveral Parts of 
it, without knowing the Diviſion of Time, or any Uſe of 
his Watch, he would in Reality be more ignorant, with 
regard to all the Intents and Purpoſes of this Machine, 
than an European who knows how to inform himſelf by it 
of the Time and Hour of the Day, without having 
made any Obſervations on the Mechaniſm and Structure 
of it. Juſt ſoit is with him who has ſpent his Life in the 
Study of Natural Hiſtory, and taken no Pains to ac- 
quaint himſelf with the Ends and Defigns of Providence 
in the Oeconomy of the World. This Philoſopher, not- 
withſtanding all his Study and Learning, is more devoid 
of true uſeful Knowledge than the illiterate upright Man, 
who, without having made any curious Reſearches into 
the Laws of Motion, or the particular Structure and Frame 
of the univerſal Syſtem, ſees enough to lead him to pay 
his conſtant Adorations and Thanks to that great and 
good Being, who created and ſuſtains this wonderful Ma- 
chine for his U'e, and continues to ſhower down daily his 
Gifts and Bleſſings on Mankind. We may then collect 
and treaſure up Rarities from the four Quarters of the 
World, caſt up the Number of the Stars, calculate the 
Motions of the Planets, and venture to foretel the Return 
of Comets; we may be able to diſſect Inſects with all ima- 
ginable Art, and anatomize the Elements themſelves, and 
even trace Nature through all it's curious Phznomena, and 
yet remain profoundly ignorant. The whole Syſtem of 
Nature may very aptly be compared to a large Watch, 
the Springs and Movements of which are imployed 3 
te 
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tech us ſomething more than is viſibly repreſented by 
them ; and therefore the Naturaliſt who ſpends his whole 
time in barely obſerving the Play and Action of theſe 
Movements, without carrying his Inquiries farther, is 
no better than our American Savage ; he labours to find 
out what is not neceſſary for him to know, and perha 
impoſſible for him to comprehend, and neglects the only 
main Point, which is to know what the Watch is good 
for. | 
What then, ſhall we ſay, is the Uſe and Deſign of 
Nature ? Shall we compare it to a Looking Glaſs, which 
is made to repreſent ſomething more than the Glaſs it- 
ſelf, or to an Enigma, which under remote Similitudes 
and Terms conceals ſome Meaning, which we are glad to 
find out? This is the moſt adequate Idea we can frame 
of it. Both Reaſon and Religion conſpire to eng-ge our 
Attention to the Language of the Heavens, of the Earth, 
and of the whole Univerſe, which with 


one common Voice proclaim the Glory Pſalm xix. 


of God from one End of the Creation to 
the other; they clearly point out to us his inviſible Per- 


| fetions in the viſible, Operations of his 
Hands: The Proſpect of Nature then is Rom. i. 20. 


a kind of vulgar Theology, in which all 


Men may learn thoſe Truths which it is of the higheſt 


Conſequence and Importance for them to know. 
The firſt Uſe which a great Number of learned Men 


have thought fit to make of Natural Philoſophy, has been 
| to prove the Exiſtence of God; but however laudable the 
| Deſign of theſe Men may ſeem, in being at the Pains to 
| deduce from hence regular Demonſtrations of his Being, 
| yet I cannot help think 


ing ſuch a Labour uſeleſs and un- 
neceſſary. Who ever thought it worth his while to 


| draw out his Watch to prove that there is ſuch a Trade 
as Watch making? Who ever ſaw a beautiful Machine, 
and doubted at the ſame time whether it was contrived 
by ſome ſkilful Artiſt ? There is no Occaſion for any 


Force of Argument to ſhew the neceſſary Connexion of 


| theſe two Ideas ; and were any Man to diſpute whether 
my Watch had a Maker, I ſhould not think it worth 
| While to convince him. The many large Volumes which 


have been written to prove the Exiſtence of God, of 
Y | which 
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which every reaſonable Man is as thoroughly convince 
as of his own; the many Sermons and Theologiry 
Lectures, which are founded in ſome Countries to eftablif 
this Truth, which common Senſe will teach every Man 
are ſo many Diſcourſes, in ſome ſort, affronting to the 
Underſtanding of their Auditors and Readers, at beſt un. 
profitable and needleſs; ſeeing the Authors of them ſup. 
Poſe that there are ſuch Perſons as Atheiſts, when there 
really are none; or granting this, they are addrefling ty 
the Reaſon of thoſe who are reſolved not to be convinced, 
and therefore undeſerving of ſuch a Compliment. - 

If the whole World is, as muſt be granted, one great 
Picture, in which are diſplayed the Perfections of God, 
the Uſe of this Repreſentation 1s not to prove to us that 
he is the Author of it, but to demonſtrate his Unity, hi 
Power, his Wiſdom, his Independence, his Goodneſe, and 

his Providence. It is, as it were, an agreeable School, 
where we need only open our Eyes, and receive Inſtruction, 
and where Truth even prevents our Inquiries, by pre. 
ſenting itſelf to us in ſo viſible and inviting a Dreſs, that 
it cannot fail to charm it's Beholders. | 
The Unity of that firſt Principle which 


The Prineiples of created the Univerſe, demonſtrates itf(elf 
NaturalReligion. to the Senſes of all Men, in that Harmony 
The Unity of and Union, which they cannot but ſee 
God proved from in all the Parts of Nature; in that one 


the Union and 
Harmony of all 
the Parts of Na- 
r 


ſimple End to which it is directed; and 
in the Uniformity of thoſe Means which 
conduce thereto. | | 

Yo es Which way ſoever we direct our Ob. 
ſervation, we diſcern either fimple Elements or compound 
Bodies, which have all different Actions and Offices; 
what the Fire inflames, the Water extinguiſhes ; what 


one Wind freezes, another thaws; and. what the Sun. 


dries, the Rain moiſtens. But all theſe Operations, and a 
thouſand. others, ſo ſeemingly repugnant to each other, 
do all concur in a wonderful manner to produce one Et 
fect: Some ſerve to aſſiſt, ſome to qualify and corred 
the Violence of others, and are all ſo neceſſarily uſefil 
to carry on the main Deſign, that were the Agency of 
any, one of theſe. Cauſes deſtroyed, the Ruin of the Whole, 
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it leaſt an Interruption of the Order and Harmony of 
te Creation, would immediately enſue. Tio 

Let us ſuppoſe taken away, for Example, the Wind or 
Agitation of the Air, which, of all the Phænomena in 
Nature, ſeems the moſt accidental and fortuitous; and be- 

old! all Society and Nature are in the utmoſt Diſorder 
2nd Confuſion; Navigation is at a Stand, and all Com- 
merce with foreign Nations intirely put a Stop to: On 

te other hand, the Vapours which are raiſed from the 

en by the Heat and the Air, would remain ſuſpended and 

immoveable over thoſe Places from whence they were 
fiſt exhaled 3 for want of Motion in the Atmoſphere to 

diſperſe the Clouds over the Earth, we ſhould be de- 

prived of that uſeful Covering, by the Interpoſition of 
which we are now ſkreened from the Summer's ſcorching 


Heats; our Lands would be parched up; the Fruits of 


the Earth wither 3 the Animals die for lack of Moiftue; 
and all Nature would languiſh and droop. | 
But inſtead of the Wind, the uſeſul Effects of which 


are ſo apparent, let us ſuppoſe ourſelves deprived of only 


one particular ſort of Earth, which we don't ſeem to 
ſand in ſuch abſolute need of, the Clay, for Example; 


Land ſee what would be the Conſequence of ſuch a De- 


privation, Now the Inconvenience which would ariſe. 


| from hence, would not be leſs than the foregoing : For 
| beſides the Loſs, which more than two thirds of Mankind 
| would ſuſtain, for want of thoſe proper and neceſſary Veſ- 


els which are made of this Earth, we ſhould be deprived 


| of thoſe more important Benefits, which we receive from 
our Wells, Springs, and Rivers. The Circulation of Va- 
| pours and! Waters, it is true, would not be impeded 
| thereby, but they would ceaſe to be of any Service to us. 
The Vapours condenſed into Rain, would ſoak through 
the Mountains and Plains, down into the Boſom of the 
| Earth,, for want of Strata of Clay to ſtop and detain them; 
or would work their way through ſubterraneous Paſſages 
| into the Sea, without yielding us any Benefit. ; 
As all the Parts of Nature therefore were conſtituted 


for the mutual Service and Aſſiſtance of each other, ſo do 


| they undeniably prove the Unity of their Omniſcient 
| Creator, If one Almighty Being had created the Sun, 
and another the Earth, as the Views and Ends which 


they 
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they propoſed by theſe Acts of Creation would be dig. U 
rent, he that made the Sun would not ſubmit that ſo 919. d peopled 
rious a Body ſhould be intirely ſubſervient to the Uſe H Sun in 
the Earth, and conſequently they would be like the f. nner the! 
bulous Deities in Homer, always at Variance. The Orter iP" __ 
and Government of the World do therefore neceſſrily ation -_ 
ſuppoſe one only firſt Principle, who has eſtabliſhed ſuch be 22 
a Correſpondence between all the Parts of it, and made table Sphe 
them ſo dependent on each other, that the Annihilation o en 
5 of wy _— of them, would deſtroy the Beauy ral 
and Oeconomy of the whole 7 induce d Order, 
an univerſal Diſorder. R 3 . 
| | The ſame Truth receives till ſtr e 
e Confirmation, when we reflect on the - gainſt the 
whole Syſtem of neral End to which all the Parts of N..: aden 
1 ture are directed. It could only be one ompoſitior 
: | and the ſame intelligent Being who ha The Uni 
impreſſed upon them all the ſame Tendency, and ha erſe does | 
uſed the Concurrence of ſo many different Cauſes and elf in th 
Actions to produce one Effect. In my Letter to you on nimals 3 | 
the Extent and Bounds of Reaſon, I believe I ſufficiently Wi both do 
convinced you that Man is the Centre of all the Works nder the f 
of God, and that if we exclude him from the Creation, ﬀ erident 
whatever Beauty and Comelineſs is in the World would de ſame | 
no longer ſerve to any beneficial Purpoſe. We proved in bly prove 
our ſubſequent Diſcourſes, that whatever is produced at forme 
on the Surface of the Earth, or formed within the Bowel All the 
of it, is for the Uſe and Service of Man. The ſame be nderful 
r e e appears throughout the whole, and 1 
univerſa 1 ; 1 torr 
factor * N the Unity of our common Bene ny 

| This Truth has been conteſted by ſome ſcurrilous Poet, Nut Diſput 
and more contemptible Free-Thinkers : But it is not m) e Eggs: 
Deſign to follow them through their profane Jeſts, and e 
impudent Raillery, being fully convinced that thoſe whom any 

| God cannot bring to a Senſe of his Perfections by the tar 
Mercies he vouchſafes them, we muſt not expect to make Prall fr 
Converts by the Force of our Arguments. Had Plat 
Nor is the Suppoſition of a Plurality of Worlds, = ae 
ſome imagine, any Objection to this Doctrine; for were : _ 0 5 
it true, as the Abettors of this Hypotheſis maintain, that * 825 
ine youn 


the Planets are ſo many Earths enlightened by the * Which w 
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d peopled with other- Inhabitants; and the Stars ſo 
any Suns illuminating other Planets, which have in like 
unner their reſpective Inhabitants; it would only fol- 
w from hence, that God has in other Parts of the 
reation diſplayed his Wiſdom and Power to Beings, 
kom he has made the Object of his Care in each ha- 
table Sphere, as he has us in this: Nor would it be 
| that account leſs certain, that all thoſe vaſt Bodies, 
hich move in their proper Orbits, in ſo much Harmony 
nd Order, were all created by the ſame Hand, and are 
bbjet to the Laws of one and the ſame Maſter. The 
zany Groupes of Figures in a Picture do not prove 
painſt the Unity of the Deſign: And the ſeveral Parts 
a Concerto do rather more ſtrongly prove it to be the 
ompoſition of one ſkilful Muſician. 

The Unity of the Creator of the Uni- 8 

erſe does ſtill more evidently demonſtrate 2 * 

ſelf in the Propagation of Plants and plants and Ani- 
Animals; for ſince each particular Species mals. 

h both does always propigate it's Kind 

nder the ſame Figure, and with the ſame Properties, it 
evident that every Species was formed upon one and 
ie ſame Plan; and the Unity of the Plan does undeni- 
bly prove to us the Unity of that intelligent Being 
at formed it. 5 

All the different Species of Animals and Plants. ſo 
onderful in their Number and Variety, do alſo give us 
toncurrent Evidence of the Unity of their Author, by 


the uniform Manner in which they are perpetuated. We 
hall not enter into a Diſcuſſion of the ſeveral Opinions 
pod Diſputes of Philoſophers, concerning the Manner how 
lhe Eggs and Seeds of Animals and Plants come by their 
Fecundity, but confine our Attention a little to what is 
confirmed by repeated Experiments and Obſervations. 
Every Animal, both ſmall and great, is produced ori- 
Finally from an Egg, in which it was contained; and 
Every Plant from a Seed wherein it lay concealed in Mi- 
Mature. When the Animal breaks looſe . 
ven m it's Cell in it's perfect Form, we Part I. Dial. I, 
1 
2 the young is excluded with a hard Covering round it, 


Which we call the Shell, we ſay that the Dam is ovi- 


ay the Dam of it is viviparous; when 


parous. | 
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parous. The Shell of the Egg in the oviparous Kind z 
hard and convexed, the better to reſiſt the Preſſure and 
the Injuries of the Air to which it muſt lie expoſed fo 
ſome time; whereas this Precaution would be of no Use 
in the viviparous Kind. Thus does even the Divcriiy of 
the Work prove the Unity of the great Artificer, who fo 
wiſely varies his Method, as particular Circumſtances te. 
quire, and as may moſt beneficially conduce to bring abou 
the wiſe Ends of his Providence. g 
Nobody has hitherto been able to give any intel. 
gible or ſatisfactory Account, concerning the Cauſe of thi 
Principle of Fecundity in an Egg or a Seed“; we cl 
know in general, that it reſults from the concurrent Ad 
of two Animals, the one Male, the other Female. A 
Animals that are formed with Feet, Fins, or Wings, 
5 . and have the free Power of tranſporting 
Part I, Dial. I. themſelves from one Place to another, are 
ak divided into two Sexes under each Species 
that they may confer their joint Offices in rearing their 
Young. On the other hand, thoſe Animals which att 
confined all their Life to one Spot, are hermaphroditical 
or have both Sexes conjoined in one Body, and procreat 
their Species without the Concurrence of a Mate. Of 
this Sort are Limpets, Sea Ears, and ſeveral other Kinds 
of Shell-Fiſh ; and ſuch probably, on the Land, are the 
Bugs that live on Orange and Fig-Trees ; as alſo those 
little Worms, which after having crawled ſome time over 
the Leaves of a ſort of Oak, called the Holm-Oak, glue 
themſelves thereto, and enſhrine themſelves within a littie 
Cod, called Kermes, or Scarlet in Grain. If that general 
Law of Nature, which has divided Animals into two Sexes, 
be here charged with an Exception, yet'it is ſuch a one 
as is founded on the Inability of theſe Animals to go and 
ſeek out for Company, and on their particular way 0 
living, for which the general Law of Nature has nt 
provided. So that the Uniformity of the Law in general, 
and the Neceſſity of a particular Exception to that Law 
do both equally prove the Unity of the Legiſlator. 
8d many "thouſand Species of Plants, formed on 0 
many different Models, and yet all of them obſerving tlie 
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ame Method of vegetating and perpetuating their Species, 
do in a wonderful manner prove the Unity of their Crea- 
tor. There is not the Seed of any one Plant, which be- 
ing put in the Ground, or ſuch Liquors as are moſt 
apreeable to it's Nature, that does not ſwell and unfold 
t's Tunicles, to take in the firſt Nouriſhment for the 
little Gem which is placed neareſt the Extre- | 
mity of the Seed. That Point of the Plan- Part I, 
tule, which is fituated neareſt to the Sur- Dial. XIV. 
face of the Grain, and ſeems diſpoſed to 
make it's Appearance firſt, is the Caſe which ſheaths the 
| Root : 'The Head of the Plantule is placed nearer the Centre 
of the Grain, into which it extends two Ducts or Canals, 
through which it imbibes it's firſt Milk: When the Root 
begins to lengthen, the Juices which it receives incline 
it down towards the Earth, while the ſame Juices give 
the Head of the little Plant a quite contrary Direction, 
and raiſe it up above the Ground; where the Air, by 
injecting thoſe volatile Salts and Juices, with which it is 
þ replete, in ſtrait Lines into the perpendicular Tubes of 
the Plant, contributes to make it mount upward in an 
| erect Poſture, | : 
When any Species of Plants deviates from this Rule, 
and is compoſed of ſlender or twiſted Fibres, which, in- 
t Read of aſcending perpenuicularly, cauſe it to creep 
along the Ground, Nature has made it amends for this 
want of Strength, by having provided it with a fort of 
Strings or Tendrils, with which, as with ſo many Hands, 
it clings and twines round the firſt Prop it finds; nd 
by the Aſſiſtance of this Support, it is enabled to nount 
* . upwards like other Plants, and enjoy the Benefit of the 
open Air. N 
All terreſtrial Plants derive their Nouriſhment from 
the Moiſture which feeds them at their Roots, and that 
which they imbibe through their Leaves. Now whether 
there be any regular Circulation of the Sap, ſo as to 
cauſe it to aſcend through the perpendicular Tubes of 
Plants, to perfect itſelf in the Leaves, and return through 
the Bark, or betwixt the Bark and the Wood, back again 
to the Root, as is very prob-.ble : Or whether Plants are 
ſuſtained and grow by a Power of attracting their nutri- 
tive Juices, and are fed partly by the Moiſture of the 
I Earth, 


: a 
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Earth, which together with it's vegetative Salts and Oi. 
aſcends by Attraction up into the Leaves; and partly þ 
the Moiſture of the Air, which together with it's Nin 
enters in at the Leaves, and diltributes Nouriſhmen 
through the whole Plant downwards to the Root ? 
divers Experiments ſeem to evince * : By which erer 
theſe ways Vegetation is promoted, the whole Propre 
is uniform, and univerſally the ſame, and conſequent 
denotes the Author to be but one. 
The ſame careful Hand of Providence is no leſs vil 
in that Precaution which it has taken for the Prefer, 
tion of all Plants whatever. The Head of the your 
Plant never makes it's firſt Appearance above the Fart 
but under a Covering, which ſerves to ſhelter it fm 
the Injuries of the Air. There are ſeveral ſorts of Plant, 
in which the two Lobes of the Seed extend themſelves i 
the Form of two large Leaves, which, with officious Car 
attend upon the young. Stem, till it becomes ſufficient 
ſtrong, to need it's Protection no longer: There are ſon: 
others, which inſtead of having two extended Lobes 9 


guard them, raiſe their Heads under the Covering of 1 


_ Sheath or Integument, which opens at the Top, or elk 
are enveloped with Leaves, which fold one over another 
The Buds, as well thoſe that extend into Branches, à 
thoſe which open into Flowers and Fruits, being the 


ſecond Hope of the Plant, and ſo many Sources of ney | 2 Colleic 
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Let us n 
the Cold: Others again are ſecured by a Covering of 5 


Let it be ob- 
ſerved, that the greateſt Part of theſe firſt Leaves or Scales 
wither and die away, when the Stem, the Branch, or the 


Plants, are clothed with the ſame Care: There are none 
of theſe which are not wrapped up, as it were, in ſwad. 
dling Clothes, or covered with a Sheath, which is for the 
| moſt part compoſed of ſeveral Leaves, ranged one upon 

another, like ſo many Scales, that they may the mor 
_ eaſily give way, and yield gradually, as the precious Gen 
which they contain, dilates itſelf, without expoſing it to 
the Air by too precipitate an Opening. Many of theſe 


Scabbards are lined within with fine Threads or Fil 


ments, or a ſort of ſoft Down, which guards them again 


Gum, againſt the Humidity of the Air. 


0 Vegetable Staticks, by Dr, Hales, 
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Fruit, have no longer any Occaſion for their Service. 
Thus does a little Grain of Seed, by procuring to us ſuch 
ineſtimable Benefits in the Propagation of Plants, prove 
the Author of this, and all other Bleſſings, to be one and 
the ſame. We find, it is true, that ſome Plants bear 
their Stamina and Duſt on one Stem, and the Piſtils 
which contain the Seed on another; on the other hand, 
we meet with ſome that carry their Stamina, and the 
Capſulæ which hold the Seed, on the ſame Stalk, but 
in different Apartments; and laſtly, that the greateſt 
Number of Plants have their Stamina placed contiguous 
to their Piſtils: But this Diverſity is no Objection againſt 
the Unity of the Creator, and only proves that he has 


4 ant, WF auctions of Nature, but has made choice of different 
Ives | means, all equally tending, notwithſtanding their Varie- 
Cir, ty, to the ſame beneficial End. In all Plants the Bed in 
1enty which the Seed is contained projects from it a Calix or 
fone Cup, or Tunnel, and oftentimes, a Tuft or Plume, to ad- 
mit and retain the Farina, or Duſt, which falls from the 


of 2 Apices of the Stamina, when they open, or are expelled 
ele om them like Fume upon their burſting. The Learned 
ther J are yet at a Loſs to know what this Duſt or Farina is, 
„and how it comes to be the Principle of Fecundity in 
de Plants, When ſeen through a Microſcope, it appears like 
nen 2 Collection of fine Grains, which in different Plants are 
= of a round, oval, or other Figure. Now, what ſhall we 


| fay is contained within thoſe Grains? Are they the 
the male Seed which paſſes through the fine Tubes of the 
Ps Calix or Flower into the little Capſulz, which contain the 
NS female Seed? Have theſe Calices, or Flower-Cups, Tubes 
of ſufficient Diameters for theſe Grains to paſs through 
W into the Urerus of the Piſtil, in order to impregnate the 
e female Seed? Or does this Duſt contain a ſubtle Spirit, 
or vital Juice, which confers Fecundity on the Plant? 
__ Let us modeſtly confeſs our Ignorance of this Matter, 
"= and acknowledge it to be a Myſtery in Nature, which 
| we have not hitherto been able to penetrate into, either 
Fe by ocular Obſervation aſſiſted with Glaſſes, or all the 
boaſted Sagacity of Reaſon. Let us diſcard all uncertain 
Conjecture, and more vain Diſputation on this Point, 
and content ourſelves with knowing that the Succeſs of 
the 


not confined himſelf to any one Method in the Pro- 
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the Seed depends intirely upon that of the Flower, by 
' theſe having been formed in all Plants whatever 90 
mutually aiding and aſſiſting to each other. Now fon 
much as the Diſcovery of this ſecret Operation in x 
one Plant, would enable us to account for the ſame int 
thouſand others, we muſt neceſſarily conclude, thy 
Uniformity of thoſe things we know, and the Un 
mity of thoſe things whoſe Operations we are ipn, 
of, do both equally prove the Whole to be all of a N 
and to have been formed by the ſame Hand for the {i 

End and Purpoſe, | E 
Next to God's Unity, which of his Attributes, ful 
we fay, appears moſt conſpicuous in the Works of f 
Creation? His Power, his Wiſdom, his Independence, 
his Goodneſs? All theſe Perfections in him are equl 
aalkktmqgd the Proſpect of Nature denotes th 
The Power of to be infinite like himſelf, His Attribm 
God. of Omnipotence will {ufficiently evident 

| itſelf in one ingle Inſtance. 

Let us lift up our Eyes to thoſe heavenly Bodies, whit 
do not ſhine with a borrowed Light, like the Moon aut 
the Planets. The Sun and the Stars may be conceakt 
from our View, but not deprived of their Light; th 
Moon may, by it's Interpoſition, hide from us the Fat 
of the Sun for a ſhort time; and the ſuperior Splendi 
of the Sun may eclipſe, while in our Horizon, the Luſt 
| of the Stars; but both the Sun and th 
The Stars, Stars have a native proper Light of the 
58 con, and which is inſeparable from then, 
as from ſo many Globes of Fire. The Reaſon why tht 
are ſeen by us, at ſuch an immenſe Diſtance from our 


Earth, is becauſe of their Magnitude, they being, prob . 


bly, as big as the Sun, and conſequently owe their D. 
minution to their Diſtance, and not to their Smallnel 
Let us therefore conſider them as ſo many Suns, placed 


at a great Diſtance from us, that we might not be incon-| 


moded with their Hear, and yet enjoy the Benefit of thet 


Light. This Propofition, which is undeni bly true, being 


granted, it will infer one of theſe two things, either that 


theſe Suns were created ſolely for our Uſe, or that othe ? 
intelligent Creatures do ſhare the Benefit of them as wel 
as we, If the Stars ſhine only for us, how magnifcen 
8 [9 £ 
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er, da have ſo many bright Luminaries ſuſpended in the arched 
er to oof of Heaven, on purpoſe to beautify the Place of our 
"lon Wbode in the Night, without diſturbing our Repoſe by 
1 11 Moo intenſe a Luſtre. If, on the other hand, they are 


e in 
that 
Unify 
ignom 
a Pi 
he {any 


ally ſo many Suns, which at the ſame time that they 
wich our Proſpect, illuminate a great many other 
Worlds; if that white Track in the Heavens, called the 
ilky-Way, be, as our Teleſcopes in- „ 
orm us, nothing elſe but a vaſt Collection The Milky- 

f Stars or Suns {till farther removed from Way. 

s; what a Profuſion of Worlds has the : 

and of God ſcattered in that Part of the Univerſe, like 
bind on the Sea-Shore! 


8, ſul 


3 of th 


nce, on The Wiſdom of God is inſeparably | | 
* equWinked together with his Power in all The Wiſdom of 
£9 1 the Works of the Creation; theſe two God. 

[tbo 


Attributes of the Deity go always Hand 

in Hand, the Fury and Violence of the latter being 
always ſubject to the Guidance and Direction of the 
„ _ 


V1deng 


which 


n ai The leaſt Shock from thoſe enormous Bodies, which 
nceakiWMecontinually move round us in ſuch different Directions, 
3 would be ſufficient to cruſh our Globe to Atoms; but 
> Face 


notwithſtanding the great Variety of Machines and Move- 
lendrWments which conſtitute this complicated Syſtem, their Ope- 
Lute rations are regular and uniform; the Compaſles of the 
nd tie Almighty have ſet them their Bounds, which they cannot 
tber pass, and infinite Wiſdom ſo exactly regulated and pro- 
then, MW portioned their Weights and Velocities, that no un- 
they foreſeen Accident, no foreign Power, can alter their 
n ou Courſe. 5 

roh: The Weight of the ſuperincumbent Atmoſphere is 


D. every Moment ready to cruſh us to the Earth; but the 


Ine W Elaſticity of the Air we inſpire does, by a contrary Force, 
laced fo exaly counterbalance the Preſſure of the external Air, 
con-W that theſe two Actions mutually deſtroy each other with- 
their out being perceived by us. | 

being] The Sea advances every Day towards us, as though it 
tha meant once more to drown the World; but no ſooner is 
othef the Time appointed for it's Reflux come, than it obeys the 
wel Summons and retreats, leaving us ſecurely to enjoy the 


cen Benefit of it's perpetual Flux and Reflux. 
vo VOL, III. W_ The 


8 
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The Summer's Heat has it's Bounds, and the Winter, rom the ſam 
Cold it's Meaſure ; the Action of one Muſcle is tempered ally Io mur 
and balanced by that of another, in a Mite as well as i Amal ſtirs 
an Elephant; in a word, all Nature is compoundeq of and other N 
Action and Re-action, Weight and Counterpoiſe, and q wards itſelf. 
warring Powers continually tending do deſtroy each other, 


in queſt © 
and yer all conſpiring, under the ConduRt of infnite Wit ſr woke tot 
dom, with the utmoſt Order and Harmony, to bring abu The ſame 
ſome general and uſeful Deſign. Formation « 
Nor has the Supreme Being given u has conſign! 
The Indepen= leis Proof of his Independence, than of kü do not inc 
dence of God. Wiſdom and Power in the Works d Pants or Hi 
his Creation. As he is not ſubject to amy Dwelling, : 
other Being, ſo neither is he confined or ſtreightened, eitiu preſcribed i 
by his own Laws, or the Reſiſtance of thoſe Mater tem their | 
which he employs: He ſeems to have been delighted tem with 
with the free Exerciſe of his Liberty, and to have pleat N .coived a \ 
himſelf in that Variety which he has diſplayed both i Fro raiſe 2 
the Fabrick and Decoration of the Univerſe. Pamily *: 
When the Reflux of the Tide gives us an Opportunity | two Saws, | 
of walking on the Sea-Shore, we there fir. d Shell-Fiſh d Tree, and 


all forts, and which probably are ſome of the Poiterity depoſit it's 
of thoſe which have been preſerved many Ages in the bo fold the 
Cabinets of the Curious. The Progenitors and the Ott 


| together in 
ſpring do perfectly reſemble each other, and are all ſo 


| Filaments, 

many true Copies of one original Model; and yet what make it va 
greater Argument can there be of Liberty, and the fre I but the B. 
Exerciſe of Power, than the Choice of ſo many difterent W content to 
Models? All Shell-Fiſh do build their Houſes with 2 obſerved, 
glutinous Matter that perſpires from their Bodies, and pruit, cam 
hardens into a Shell round them. Here we ſee different people giv 
Architects uſing the very ſame Materials for the fame Pur. W Worm wh 


poſe; and yet we find among them as many Orders d | of a Chil, 
Architecture, and Forms of Building, as there are different I (hich is 
Species of Shell-Fiſh. | | | able to be: 
You find ſome Kinds of Shell-Fiſh and Sea-Inſe®sÞ be impoſſ 
which always adhere to one Place, and which ſeem u fit beco! 
Project a great Number of ſeeming Paws, which they move Þ before the 
with great Agility. Here unadviſed Men, who judge 
raſhly and precipitately of Things, would be apt to think * See 2/ 
they had found a Flaw in Nature: What Occaſion, ſay 4 
they, has an Animal for ſo many Paws, which never 2 | : 
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Inter) om the ſame Place? But what they miſtake for {uch, are 


Peri e fo many Trunks, or little Flails, with which this 

125 n Animal ſtirs the Water, in order to give thoſe oily Juices, 

I i and other Nouriſhment that floats upon it, a Motion to- 
0 


wards itſelf, The greateſt Part of Animals do indeed 

po in queſt of their Food, but theſe have their Proviſion 

brought to them. : 

The ſame Liberty of acting does no leſs appear in the 
Formation of terreſtrial Inſects. Thoſe to whom God 

rena hs conſigned the Verdure of the Earth for their Abcde, 


Other, 
> Wil. 
about 


of hn Wo not indifferently fix their Quarters in any kind of 
a pants or Herbage; but each Species has it's particular 
0 any Dwelling, and inviolably obſerves thoſe Laws which are 
either preſcribed it. The ſame free Will which has appointed 
dera them their reſpective Apartments, has alſo accommodated 
glited them with proper Inſtruments to build them. One has 


cate WW received a Wimble to bore a Hole in the Oak-Leaf, and 
oth in Wo raiſe a little Tumour wherein to lodge itſelf and 
Family ©: Another is provided with a hooked Knife, and 


tunity [two Saws, to hollow a Trench in the Bark of the Roſe- 

"ſho Tree, and to dig two Ranges of little Cells wherein to 

len depoſit it's Eggs F. Some of them are taught by Nature 

in de Wo fold themfelves within a tender Leaf, and to hold it 

e Cf. together in that Form, by means of ſeveral Threads or 

all fo Filaments, leſt the natural Spring of the Leaf ſhould 

what make it vary it's F igure ||. Some are ſo nice, that nothing 

free W but the Buds of Plants will ſerve their Turn; others are 
ferent WF content to live on the Subſtance of the Leaf. Let it be 
ith 2 { obſerved, that thoſe Inſects which live in the Heart of 
, and Frait, cannot live any where elſe; and therefore thoſe 

7 People give into vain Apprehenſions, who imagine that the 

2 Pur- 


Worm which breeds in Fruit can breed in the Stomach 


ny of a Child; or if theſe Inſects could be hatched there, 
erent i 


| able to bear the intenſe Heat of the Stomach, yet it would 


nſesÞ be impoſſible for them to multiply there, ſeeing they muſt 
m 10 firſt become Aurelia's, and then Inhabitants of the Air, 
1 | before they can propagate their Species. 
ue | 


think 1 See Malpig bi de Gallis. 5 
„ fl Þ} Valliſneri la Maſca de Reſai 1713, Tom, I. Edit, in Fi. 


from [ P 2 | | The 


| (which is contrary to the ſettled Courſe of Nature) and be 


The greateſt Part of theſe Inhabitants of Liquors auf 
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The ſame free, unconſined Power of the ſupreme Ben 
which has made choice of Plants for the Suſtenance 
ſo many Families, and oftentimes of the ſame Pl; 
to be the Habitation of ſeveral Species of them, hazy 
limited itſelf to the vegetable World in the Propagzty 
of Inſects. A little Meal or Chaff ſteeped in Water, a 
ſet in the open Air, will attract a Swarm of little Aum 
which traverſe the Atmoſphere to depoſit their Fo 
therein; they afterwards leave the Water to becay 
Nymphs, and wing their way through a lighter Fly 


Uſe 
ofe Juices W 
come uſeleſ: 
We ſee the 
ferent Mode 
al Diminut! 
zwn to the 
aks from t! 
ird 1. whicl 
hat differer 
cen the Ele 
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bod, if he 
gem any ot 
Iothed with 
baſſowary, a 
hat their C. 


{mall as to be imperceptible by us; and probably the i 
{warms with theſe flying Inſects, which are produced fr 
them, and which ſerve for Food to others of a larger$ 
and theſe again for Proviſion to the Birds: Thus do w 
perpetually receive Benefit as well from what we do nd 
ſee, as from what we do. But the free ſpontaneous Ext 


ciſe of the divine Power does {till more ſurprizingy d Raiment, 
play itſelf in that inconceivable Number of other Inf Pelp of Plur 
which ſubſiſt in Chalk, the empty Shells of Shell- Ii Thus does 
decayed Wood, Stones, and even in ſolid Blocks d Liberty, 
Marble And as God never ſuffers the End of his Crap nothing 1 
tion to be defeated through any Defe& of Means, he haſiſJuced either 
therefore (the better to facilitate their way into their en thoſe B. 
ſpective Places of Abode) provided ſome with Fins, otte nd ſtated L 
with Drills, Files, and ſuch other Implements as are motions and 
ſuitable to their kind of Life and Dwelling. He bs df abſolute 
aſſigned many of them their Lodging in the Bodies 0 Morrow in 
Animals, ſome of which paſs through the three differan dbeys the C 
States of Worm, Nymph, and Fly; others of then Lourſe, and 
always retain their vermicular State, and propagate in thut when he thi 
Form. Of the former kind are thoſe which lo:!g2 therſs But neitl 
young in the Skins of Animals, in their Noſtrils, andſetted by 
other Parts, and which ſometimes cauſe them to ruf vees not e: 
mad *: Of the ſecond Kind are thoſe which live in ti Oſtentation 
Stomachs and Inteſtines of Animals, and cannot ſubſl Fereignty, 

eſs the R. 


any where elſe, being placed there either to abſorb tie 


ſuperfluous Juices which might otherwiſe increaſe to 1 
abundantly, or to keep in a State of Motion and FluicinÞ % Klee 

| | | | | 1 micelli Sperm. 
IId is of 


* Valliſneri deli” giro de buei, &c. bor the Ears 


thoſe 
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oſe Juices which by Stagnation or Coagulation would 
come uſeleſs or nox1ous to the Animal *. 
we ſee the ſame Liberty and Freedom manifeſted in the 


e Bein 
ance i 
e Ply 


has ofMferent Models of Birds and other Animals. What gra- 
gata Diminutions of Size do we find from the Oltrich 
ter, hn to the Humming Bird! What different Forms of 
AninaMeaks from that. of the Touchan down to that of the Fly- 
r Enid +, which is {till ſmaller than the Humming Bird ! 
becoW hat different Gradations of Strength and Sagacity bc- 
Flu een the Elephant and the Ferret, the Buffalo and the 
s age ouſe! Hair is the general Covering of Quadrupeds 
the Mt the ſcaly Hide of the Rhinoceros proves to us, that 
ed mod, if he had thought fit, might as well have given 
er duem any other Coat. Birds are, generally ſpeaking, 
do ilWothed with a feathered Garment ; but the Hair of the 
do f&:ſlowary, and the Wing of the Bat, do plainly ſhew, 
15 FxeeWbat their Creator might have given them any other k ind 
ly e Raiment, and have enabled them to fly without the 
In; Welp of Plumage. 

- Eg Thus does every thing appear to be the Effect of Choice 
ks And Liberty, no leſs than of Wiſdom and Covnſe! ; there 
s CU nothing in the Compaſs of the whole Creation pro— 
he tafWuced either by blind Chance, or a fatal Neceſſity ; nay, 
1eir en thoſe Bodies which act according to the moſt conſtant 
otben nd ſtated Laws, are not neceſſarily determined in their 
re mei otions and Operations. It is no otherwiſe the Effect 
Je hf abſolute Neceſſity, that the Sun will riſe again To— 
dies d 


morrow in our Horizon, than as that Body neceſſarily 
ddeys the Command of the Almighty, who has ſet it it's 
Courſe, and who can as eaſily change it to any other 
hen he thinks fit, 

| But neither is this Liberty of the ſupreme Being di- 
Fetted by Humour and Caprice. God 

Woes not exerciſe his free Power out of The Goodneſs 


ifferen 
F then 
in that 
2 thei 
s, and 
to rut 


in tu Oltentation, or merely to ſhew his So- of God, 

ſublißz vereignty, but always makes his Good- . 

5 te Leſs the Rule of his Actions. And this important Truth 
e tog | 


luidinſÞ ,* Yalliſneri,, de Vermi erdinari nel Corpo Iumano, See alſo De Ne- 
| N micelli Spermat | | 
1 T It is of this Bird, and not of the Humming Bic, that Pendant; 
br the Ears are made, Part I. Dial, XI, 
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does viſibly demonſtrate itſelf in every Part of t ſometin 
Creation. Fnd of ſome 
Underſtandir 
proſpect we 
ſufficiently p 
pro ſed by 
«EH thoſ; 
and that wh 
ind almoſt 2 
Exerciſe of 


| But where is the Goodneſs, it may be 
een in _ objected, in having created ſo many hun- 
89 ful Inſects, thoſe deſtructive Worms, for 
"Res Example, which inſenſibly eat and con- 
ſume the Sides of our Ships, the Piles of 

our Dikes, and the Timber of our Houſes ? 

Theſe Worms, like all others, do by the Corruption 
of one Thing contribute to the Generation of. another 
and ſerve to promote that general Circulation of the Com than a State 
modities and Productions of different Countries, on which Nealculated 
Commerce neceſſarily depends. So mean an Animal, in er better. 

Appearance, as the Pipe-Worm, does, by uſefully em- te be provec 
ploying the Vigilance of the Dutch, not only maintain, of true Phi 
but bring Riches to the Inhabitants of Sweden, and to Atempt to 
thoſe who live on the Borders of the White Sea, Were into the Sec 
they not under a perpetual Neceſſity of tarring and ſome- frarchable, 
times repairing their Veſſels and Dikes at Amſterdan, in A little We 
vain would the Muſcowite and Norwegian barrel up the boaſted Spe 
Pitch which diſtils from their Pines, in vain would the whereas th 
Sæuedes cut down the Oaks and lofty Fir-Trees that grow ſcenſion of 
in their Foreſts. Thus does this little Animal, which ve the Creatio 
fo much complain of as troubleſom and injurious to us, better ; anc 
become the very Cement which unites theſe diſtant Na- Wiſdom a 
tions in one common Intereſt : And as ſome Inſects are I Pace with 
continually at Work at Amſterdam, for the Advantage of Love and 
Stockbolm and Archangel; ſo are there others in the North I {id the hi, 
whoſe Labour is no leſs profitable to the Hollanders, in. Care he ha 
aſmuch as they promote the Conſumption of their Salt, I Pen mann 
Spices, and other Grocery-Wares, which are ſent thither | from us th 
to ſeaſon their Proviſions, to preſerve them from being | dtrufture a 
corrupted by thoſe Inſects, and to cure their Fiſh, which ?0rance of 
they often uſe inſtead of Bread. f that we ſo 

But let us not loſe our Time and Labour in anſwering another as 

the Cavillings and Objections of thoſe diſſatisfied People, Senſe and 


who are ever complaining and murmuring. To under-W ſatisfy all! 


take a Defence of God's Conduct in the Government oN Inſtances \ 


the World is both unreaſonable and unbecoming us, ſer [ W 
ing his Providence does not ſtand in need of our Juſt : 3 | 
fications: His Wiſdom and Bounty are eminently co we find a 

| Which are 


ſpicuous in all his Adminiſtrations, and the Difficulty weg 
may 
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iy ſometimes meet with, in diſcovering the particular 
End of ſome of his Works, argues the Narrowneſs of our 
Underſtandings, not any Defe& in his Goodneſs, The 


Proſpect we have taken of Nature, does 


in every part 


ſufficiently prove, that the Good of Man was the chief End 
propoſed by Providence in the Works of the Creation, 
yen in thoſe very Things which ſeem hurtful or offenſive ; 
and that what we call an Evil, is oftentimes a real Good, 
and almoſt always deſigned to adminiſter Occaſion to the 
Exerciſe of ſome Virtue, which 1s more beneficial to us, 


than a State of Indolence and Inaction. 


Every thing 1s 


calculated by Divine Wiſdom to make us richer, wiſer, 
or better. This is a Truth which does not want ſo much 
to be proved as attended to, and is the Sum and Subſtance 


In vain does our ſhallow Reaſon 
attempt to fathom the Myſteries of Nature, and to pry 
into the Secrets of the Almighty, whoſe Faudgments are un- 
frarchable, and his Ways paſt finding out ; nay, the Eye of 
a little Worm is a Subject capable of exhauſting all our 
boaſted Speculations, an Abyſs wherein we loſe ourſelves ; 


whereas the Contemplation of the Goodneſs and Conde- 
ſcenſion of God, ſo viſibly diſplayed in the Wonders of 


the Creation, cannot fail of making us 


both wiſer and 


better ; and though his Goodneſs be infinite as well as his 
Wiſdom and Power, yet we can in ſome meaſure keep 
Pace with this Attribute, by making Returns of boundleſs 


Love and Gratitude. 


And indeed, God ſeems to have 
laid the higheſt Claim to this Tribute of our Love, by the 


Care he has taken to manifeſt his Goodneſs in the moſt 
open manner, while at the ſame time he has concealed 


Inſtances will illuſtrate my Meaning. 
Among the various Kinds of ſingle 
Flowers, whoſe Uſes are ſo well known, 


Which are unproductive of Seed. Now to 
P 4 


| from us the moſt curious Particulars, with regard to the 
Structure and Efſences of his Works; and to this our Ig- 
| norance of the Nature and Properties of Bodies it is owing, 
| that we ſometimes Jook upon one Thing as uſeleſs, and 
another as incompatible with Juſtice ; whereas a thorough 
ö denſe and Perſuaſion of the Divine Goodneſs can alone 
F ſatisfy all our Doubts, and reſolve our Scruples. Some few 
nt off 
ſee - 
Juſtt | 
We find a great Number of double ones, 


In thoſe Things 
which ſeem uſe- 
leſs, as double 
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what purpoſe, it may be aſked, was all this Gajety o. 
Dreſs beſtowed on a Flower which was created for 
ho uſeful End? As it appears by eaſy Obſervatiq 
that a double Flower is an Aggregate of ſingle Flower 
ranged regularly one within another on the ſame 
Stalk, ſome Botaniſts have thought they advanced a 50. 
table Diſcovery, by pronouncing them to be monſtrays 
Productions; but how does this appear in a double Hy 
einth? What is more beautiful than a full-headed Are. 
mone ? Or more regular than a Roſe with a hundre 
Leaves? Beſides, the annual Return of theſe lovely Pro. 
duQtions ſo conitant in their proper Seaſons, is ſo far fron 
denoting them to be the Offspring of Irregularity ct 
Chance, that it plainly proves them to be the Work 
Order and Deſign; and what, ſhall we ſay, was this De. 
ſign of their Formation, but to regale and feaſt our Sight? 
We might indeed imagine that the only End of Flower 
was to foſter and prepare the Seed of Plants; but ye 
cannot deny that they are alſo deſigned at the ſame tine 
to garniſh our Habitations with the Elegance of thei 
Structure, and the Brightneſs and Variety of their Co. 
lours, 2 we find great Numbers of thoſe, which ate 
exquiſitely beautiful, regularly produced, which have ro- 
thing elſe to recommend them but their Comelineſs. The 
divine Wiſdom therefore may very aptly be compared to 
a tender fond Mother, who has not only provided for 
all the Neceflities of her Children, but alſo condeſcends 
(hough without ſtooping below her Dignity and Cha- 
rafter) to humour them, and bear a Part in their little 
innocent Amuſements. | 
The ſame Goodneſs and Condeſcenſion will help us to 
clear up another Difficulty, ſeeming]y of 
greater Force, viz. how to reconcile the 
Creation of Animals for Slaughter with 
the Juſtice of God. The Neceſlity of 
killing them is agreed upon by all; for 
the Earth would ceaſe to be habitable, were the Number 
of them not reſtrained: but then it may be aſked, Is it 
agreeable to the Juſtice of God, to have created them t0 
be butchered ? | 
To find Fault with this Order of Providence, is to find 


Fault with the Hand that has enriched us; *tis — 1 
| that 
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: There always have been ſome murmur- 
Eg and diſſatisfied People, who, inſtend 
of praiſing and thanking God, as they 
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chat it has created Animals fit to elothe and feed us, and, in 
hort, that it has provided for our Wants. An Ox is not 
only delicious Meat, but it is a living Banquet that moves 
from Place to Place, is ſuſtained by it's own Labour, and 
ſurrenders itſelf to be a Feaſt for Man, when he has Occa- 
fon for it. Thus does it become doubly ſerviceable to us. 

The many Animals which we fee all round us, and 
which ſerve either for our Nouriſhment, our Clothing, 
or Ornament, do only live and grow, that they may more 
efeually anſwer theſe Ends of their Creation. For this 


purpoſe has Nature provided them with Teeth to eat, and 


Somachs to digeſt their Meat ; with Arms to defend them- 


ſelves; with Wings, Feet, Fins, Sc. the better to pre- 
ſerve and ſubſiſt themſelves in their reſpective ways of 


Life, till Man has Occaſion for them. 
But it may happen, that theſe Animals 
ſo nouriſhing and ſalutary, may increaſe Objection. 


and multiply in too great Abundance, 


that the Number of them may exceed our Wants, or be 
greater than the Fruits of the Earth can ſuſtain, ſo that 
their dead Bodies, by lying unburied above Ground, may 


inſect the Air, and cauſe a Contagion. 


All this was not only foreſeen, but pro- 


rided againſt ; Nature having ſufficiently Anfwered from 
 tocked both the external and internal 
| Parts of the Earth, and alſo the Waters, mals. 

with Animals of Prey, and of the carnivo- 

tous kind, to prevent ſuch-like Inconveniences, and 
which may properly be ſtiled ſo many living Charnel- 
| Houſes, or animated Sepulchre:, continually devouring, 
whatever might be uſeleſs or hurtful to us, He who 
| Created theſe Animals with ſuch voracious Appetites, did 
well forelee that their Services would ſometimes cxcced our 
: Defires; but he alſo knew that they were only proportion- 
| able to our Wants; for Man ſtands as much in need cf 
being puniſhed, or forewarned, as of having his immediate 
| Wants ſupplied ; nay, it is more for his Good to be labo- 
| Nous, prudent, and vigilant, than to live in a State of Ju- 
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carnivorous Als 
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ought, for having made tall Nature ſubſervient to then 


Uſe, do turn the Prerogative and Dignity with which 
Man is honoured, into Matter of Complaint, calling hi 
Right of Dominion over all other Animals, U ſurpation 
and Tyranny ; nay, not content with degrading them- 
ſelves, they preach up for the natural Rights of Brute. 
Beaſts, and proceed ſo far as to allow them the Privilege of 
Reaſon, which is only peculiar to Man, 

We ſhall not have recourſe to the Philoſophy of Dy 
Cartes, for Arguments to confute this unreaſonable Suppe. 
ſition. To ſay that we have an abſolute Right to diſpok 
of all Kinds of Animals as our Occaſions require, becauſ: 


they are mere Machines, is to found a certain Right a 


uncertain Principles. Man is conſcious to himſelf, that 
he was born to inhabit the Earth, to cultivate it, and to 
enjoy the Benefit of it's Productions; and the {ame natur 
Relation or Fitneſs of Things, that informs him of tie 
Lawfulneſs of eating the Fruits of the Earth, dees allo in 
ſtrut him how to uſe the Skins and Fleſh of Animals 
It is not neceſſary for him to philoſophize on the Nature 
of theſe Things, in order to make a right Uſe of then, 
any more than he is obliged to have a thorovgh Know: 


adapted them, we eafily attain to a ſufficient Degree 0 
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ledge of the Body of the Sun, before he ventures to walk and good 
by the Light of it, of the Properties and Formation df made then 
Stones, before he uſes them to build with, or of the N. jection to 
ture of Straw, before he lays it on his Land to manure . But not 
The Eſſences of Things are concealed from us, but we ar Animals, 
| ſufficiently acquainted with their Uſes; and the great I © crowd 
Care which the Sovereign Being has taken to proportion By hood like 
them to our Wants, and to keep up 2 conſtant Succeiion with the 7 
of them in our Favour, is a ſufficient Indication that he ame deſo 
has commiſſioned us to uſe them. | = that all N- 
| When we attempt to explain the Ni = Men b 
The Goodneſs of ture of the Sun, or that of the Souls of chat the ot 
God diſplayed in Reafts, our Philoſophy is quite at a Stand, i different Ir 
the Inſtinct of n . in their N 
Animals and the and all our Reaſonings and Reflections MRP © 
; of . . s of Indepe; 
Bounds of that thoſe Subjects are either uncertain or d, 8 1 
Inſtinct. intelligible; but when we betake our dn 5 
ſelves to contemplate on the Intention ae 125 
and Goodneſs of God, in the Creation and Preſervation of ; * e _ 
Animals, and in the different Uſes to which he ha em in 
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Knowledge and Satisfaction in the Matter; wiz, that the 
Soul in Beaſts is a Principle of Life and Inſtinct, the Powers 
and Extent of which are regulated by the Occaſion we 
have for them. 925 5 5 | 

When the Work and Labour of the Day is over, and 
we find ourſelves diſpoſed for Company and Relaxation, 
we find, upon our Return home, a ſociable ſporting Ani- 
mal to welcome and divert ys. with his innocent Tricks 
and Play, and which has moreover an inviolable and faith- 
ful Friendſhip for us, almoſt to a Degree of Reaſon. Do 


| we want Houſes, Clothing, Food, or the Convenience 


of being carried from Place to Place ! Behold ! a Croud of 
other Animals offer us their Aſſiſtance and Labour; they 


| know neither their Strength, nor the Hazard they run; to 
| ſuſtain Life, and to obey our Orders, is the Extent of 


| their Knowled ge. 


How many Droves of large Oxen 


do every Day paſs through the Cities of Landon and 
Paris to the Slaughter! How aſtoniſhing to ſee ſo many 
| huge armed Creatures obedient to the Command of their 
| Dizver, though under the Conduct and Direction of a 
Child! Now to what can we aſcribe ſuch a tame and 
tractable Diſpoſition in theſe Animals, but to the Will 
and good Pleaſure of our kind Benefactor, who, as he 
made them for our Uſe, ſo has he put them under Sub- 
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jection to us? | 


But notwithſtanding, were all the different Species of 


| Animals, which are in any degree ſerviceable to Man, 


to crowd together about him, and court his Neighbour- 
hood like Sheep and Oxen, he would be incommoded 


with the Throng, while a great Part of the Earth be- 


came deſolate and uninhabited : To the end, therefore, 
that all Nature might be flocked with living Creatures, 


and Men be diſencumbered, Providence has fo ordered it, 
that the other half of Animals ſhould be formed with quite 
| different Inclinations, ana have ſomething wild and ſavage 
mim their Nature, diſpoſing them to live alone in a kind 
of Independency ; and accordingly, ſome are taught to 
wing the Regions of the Air, others to ſculk in Woods 
tion and Dens, freeing Man, whom they ſhun, from their 
troubleſom Company, and from the Pains of keeping 


them in Order and Subjection: But neither are they, ſo, 


beyond his Reach ; for he knows their Haunts and lurk- 
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ing Holes, and neither their Swiftneſs nor their Strength | 


can be their Security, when he is minded to make them 
Priſoners. Thus has the Goodneſs and Condeſcenſion of 
God provided for our better Accommodation, in allotting 
different Talents and Habitations to the ſeveral Claſſes of 
Animals; it is for us that they are ſagacious or ſtupid, 
nimble or aukward, tame or ſavage; and the Fierceneſ 
of ſome ought to excite our Gratitude and Admiration 2 
much as the Gentleneſs of others. | 

The ſame Condeſcenſion which diſplays itſelf in varying 
the Inſtint of Animals, has alſo, greatly enhanced the 
Value of this Benefit, by confining it within certain 
Bounds, beyond which it was never known to paſs. [t 
is matter of Surprize, that thoſe Animals which have ſo 
much Sagacity and Cunning, underſtand one another ſo 
well, and ſhew ſo much Contrivance and Forecait in 
building their Houſes, and providing for themſelves and 
their Young, ſhould never improve by ſome new Diſcove- 
ries, have no Notion of the natural Hiſtory of ther 
Species, never concern themſelves in the Government of 
the World, or the Management of human Affairs, rer 
have any Curiofity or Senſe of Religion. Had they been 
endued with Reafon, theſe would have been the neccitery 
Conſequences cf it: But their Faculties are proportioned 
to their Rank and Subordination in the Scale of created 
_ Beings, and to the Purpoſes for which they were deſignec. 
The Good of Man was the End of their Creation, ard 
this End would have been defeated, had they been mrce 


Nature would be ſubverted upon ſuch a Suppoſition. 


The Raven would loath it's Carrion, (by devouring which 
It frees us from that Stench and Infection it would other; 
wiſe breed in the Air) and prey on daintier Fcod ; the 
Ox grown wiſer, would ſhake off the Yoke ; the Hor 
become more intelligent, would diſdain his Servitude; and 
the rational Dog. inſtead of being content with the Scraß 
and Refuſe ke is now fed with, would feaſt himſelf with 
that Game which he is now taught to hunt down for u-. 
In a word, the whole Animal Race would renounce thei: 
Obedience to Man, and, riſing up in open Rebellion, 
It is therefore? 
been leſ 


#1tert their Right of Liberty and Freedom. 


the want of Reaſon that diſpoſes them for Subjection; * 1 


reaſonable Creatures. Ihe general Order and Courſe of i 
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it is for our Benefit and Advantage, that they juſt know 
enough to be ſerviceable to us, and no more. 

Hitherto the Proſpe& of Nature has led me to the 
Knowledge of my Creator, and has demonſtrated to me 
his Unity, his Omnipreſence, his Wiſdom, his Indepen- 
dence, and his Goodneſs. I can therein diſcover his pe- 
culiar Condeſcenſion and Friendſhip for me, in the Sub- 
ordination of every thing to my Command and Conveni- 
ence, and in that honourable Diſtinction which he has 
vouchſafed to ſhew in my Favour, between the narrow 
Limits of brutal Inſtinẽt, and the wide Extent of my 


| Reaſon, which can ſoar up to Heaven, and even trace 
out the Author of my Exiſtence. | 


But I find myſelf ſtill embarraſſed by a Difficulty more 


| perplexing than any of the foregoing. 
The Underſtanding 

which God has diſpenſed to Man with ſo 
| liberal a Hand, do aftet me with the 
| higheſt Senſe of Gratitude ; but ſtill the 
| enjoy, are attended with Diſſatisfaction, and uneaſy Long- 
| ings: Notwithſtanding all the Learning and Knowledge I 


and the Pleaſures The Deſire of 
Immortality. 


good things I 


find myſelf capable of attaining to, yet my Deſires aim at 


ſomething farther, and my Wiſhes tranſport me beyond 


the Bounds of my Reaſon. Had I the whole Farth in 
my Poſſeſſion, and were ſole Maſter of every thing this 
World can afford, yet I find myſelf capable of reliſhing 
ſtill higher Enjoyments ; at leaſt my Happineſs would 
be defective in the main Point, Duration and Stability. 
He that fills my Soul with Joy at the Return of the 


Morning, who raiſes ſo much Delight and Satisfaction 
in my Mind, upon the Diſcovery of a new Truth, and 
regales my Senſes with ſo exquiſite a Reliſh, upon taſting. 


any delicious Fruit, could doubtleſs have augmented my 
Felicity, and made it eternal. 
that God can do this; I dare deſire it; nay, confidently 
hope that he will do it. 


was it ever in the Power of Death to deprive Mankind of 
this earneſt Longing, this ardent Expectation of a happy 


Hereafter. We cannot ſuppoſe that God, who has dif- 


played ſo much Order and Regularity in our Bodies, has 


been leſs mindful of our Souls; for his Wiſdom and Good- 


3 neſs 


I am inwardly perſuaded 


All Men die, it is true; but 
all have the ſame Deſires and Hopes that I have; nor 
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neſs are infinite: and conſequently cannot take a Pleaſure 


in deluding ſuch weak, helpleſs Creatures as we are, with | 


falſe Hopes, in planting in us an invincible Deſire of Im. 
mortality, which he has not deſigned to gratify, No, 
God has done nothing in vain, and therefore will not de. 
feat che Ends of his own Providence. © | 
God has given Activity to the Feet, and accordingly, 
we make uſe of their Office to tranſport us from one 
Place to another; he has beſtowed Articulations and Flexi. 
bility on the Fingers, the better to lay hold on, and 
faſhion thoſe things we ſtand in need of, and has given 
us frequent Occaſions of making them thus uſeful to us: 
He has created in us Hunger and Thirſt, and at the ſame 
time amply provided us wherewith to gratify theſe two 
Appetites; and, in a word, eſtabliſhed the moſt exact Apree- 
ment and Fitneſs betwixt every Faculty and it's Object. 
Let us not then ſay, that God has in vain implanted in 
the Hearts of all Men, of all Ages and Countries in the 
World, a conſtant and inextinguiſhable Deſire oi being 


more enlightened and more happy: This 'Thirk after 


Knowledge was not given him for no End, this Hunger 
after Happineſs will one Day be ſatisfied. This pleafing 


_ Conſideration diſtends my Heart with Joy, and the Survey 


of the Univerſe, which has already diſcovered to me the 
fundamental Principles of Natural Religion, leads me on 
farther to inquire into thoſe Means which may ſecure to 


me this future Felicity. | | 


And here we might take Occaſion to join the Conſide- 
ration of God's Juſtice and Providence to what we have 


already remarked on his other Attributes; but, in order 


to do this, we ſhould be obliged to paſs on from the View 
of Nature, to that of Society and Grace : Let us not there- 


fore quit the firſt Subject, without obſerving thereupon, 


whatever has an immediate relation to Revelation. Na- 
ture itſelf is our firſt Revelation, and therefore we ought 
not to paſs over any thing it may preſent us with, eicher 
by way of Preparative to, or Proof of the ſecond. 

The Hebrews did preſerve, and tranſmit down to us, 
the Hiſtory of che Origin of the World, 
with the Promiſes of the Me/iah, and of 
a Life to come. The three molt re- 
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teaches us, are the Creation of every thing by the ſpecial 
Will of God, the univerſal Deluge, and the final Con- 
flagration of the Earth. Infidelity has endeavoured to ſap 
the Foundation. of Revelation, by levelling all the Ar- 
tillery of vain Syſtems of Philoſophy againſt theſe three 
Truths: But the View of Nature which we have taken, 
does, by ſhewing the Falſity of theſe Syſtems, and by 
grounding itſelf on Revelation, intirely deftroy all the 
Pretences of Infidels. 


| It is a Conjecture which has met with ſome Advocates, 


that the Planets might formerly have been ſo many Suns; 


but that theſe Suns, penn incruſtated over and obſcured 


by ſome Layers of groſſer Matter ſettling upon them, 


| from luminous became opake Bodies; that is to ſay, in 
their Phraſe, habitable Earths. Some Spots that have 
been diſcovered in the Sun, and ſome Stars that have 
| diſappeared, for Reaſons beyond our Comprehenfion, have 
added ſome Weight to this Conjecture: By degrees, it 
came to be laid down as a fixed Principle; and (as if this 
” Converſion of Suns into Planets, had been proved by un- 
* deniable Arguments) now paſſes for Matter of Fact with 


ſome Men of Learning. The Farth, according to them, 
is nothing but an Aggregate of denſe Bodies formed into 
a Cruſt, by Length of Time, round a Globe of Fire, which 
occupies the Centre of it. It is very plain, that ſuch a 
Syſtem of Philoſophy is no ways conſiſtent with Revela- 


tion; but it is alſo plain, that 1t is no leſs repugnant to 
the ſettled Courſe of Nature, and right Reaſon, than it is 


to the Meſaical Account. 

There is a wide Difference between the Creation of the 
different Parts of the Univerſe and their Conſervation : 
They may be Kept in their conſtant Courſe and Order 
by certain general Laws, which God has eſtabliſhed, and 


which he ſupports with equal Liberty and Dignity ; but 


they neither could be created nor formed by any Opera- 
tions of the ſimple Laws of Motion. There is neither 
Beauty, Order, nor Goodneſs in any thing, but what was 
produced by the ſpecial Will of the ſupreme, all-wiſe 
Being; and it is as impoſſible for a Sun, by any Incruſta- 
tion, to become an habitable Earth, or for an opake 
Body, by any Removal of the Cruſt, to become a Sun, 
as it is for any Combination of Motions to convert a 
Stone 
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Stone into a Man, ora Man into a Tree. Such Tranf. 
formations as theſe would be ſcarce pardonable in Ovid 
Metamorphoſes. | | 

But let us for once allow theſe new Modellers, who 
are for excluding God out of the Creation, or at leaſt for 
producing all things from Motion impreſſed upon Mat. 
ter at the Beginning; let us, I ſay, allow them to make 
the Earth after their own way ; we will grant them a 
ſufficient Stock of Matter to work upon, a circular Mo- 
tion, and as much Time as they can deſire for the Exe- 
cution of their Scheme; let them chuſe their Laws of 


Matter and Motion, either from Des Cartes or Newtun; 


in ſhort, ſuppoſe the Earth made according to their 
Fancy : but then this Earth is naked and deſolate, without 
Verdure, and without Inhabitants; nor will they be able, 
with all their Mechanicks, to make it any other than a 
wild barren Deſert. Suppoſe but the leaſt Blade of Graf; 
to grow in it, or the meaneſt Reptile to creep upon it, 
you infer a Neceiſity of an intelligent Being, and a par- 


ticular AR of his Will in the Formation and Organiz:- 


tion of this Vegetable or Animal. Now, if mere Motion 


cannot form the Rings and Bowels of a Worm, or the 


Veſlels of a Plant, ſhall we ſappoſe it capable of forming 
a regular, habitable Earth? Can it proportion the di!- 
ferent Strata of it to the Occaſions of it's Inhabitants, al- 
lot it it's juſt and proper Meaſure of Air, Water, and Fire, 
and fix it's Orbit at ſuch an exact Diſtance from the Sur, 
that it ſhall neither be frozen by exceflive Cold, nor 
burnt up by too vehement a Heat? If then our Earth 
was ſtocked with Plants and Inhabitants by the particular 
Appointment of the Divine Being, can there be any 
room to doubt, whether the ſame omniſcient Author who 
created theſe, did by a like expreſs Act of his Will aſſign 
them their proper Habitations in ſuch Flements and 


Soils as are molt agreeable to their Natures? Had this 


Earth been formed according to the Fancy of theſe Philo- 
ſophers, it would indeed have conſiſted of an Aſſemblage 
of ſeveral Strata of Matter, ranged one upon another 
round a common Centre, according to their different ipe- 
cifick Gravities; that is to ſay, the more denſe wovula be 
neareſt to the Centre, and the lighter farthelt from it: 


bat fill this Earth would be uſeleſs for want of a juſt 
Diſpoſition 
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Diſpoſition of it's Parts; it would have no Atmoſphere, 
and conſequently be deprived of the Benefit of the Air's 
Gravity and Elaſticity ; no Diverſity of Soil in the ex- 
ternal Layer or Surface of the Cruſt, to accommodate the 
diferent Grains and Seeds of Plants with a Bed and Nou- 
riſhment, proper to their reſpective Natures and Qualities ; 
no ſpecious hollow Vaſe, to contain the vaſt Stores of 
thoſe Salt-Waters, which are ſo neceſſary to Vegetation, 
and the Fertility of the Earth; no Mountains to condenſe 


and collect the Vapours exhaled from the Sea, and to 


recipitate the Rivers on to the Plains ; no regular Strata 
of Sand prepared, to ſerve by way of Reſervoirs of that 


Water which is to feed the Fountains ; no Layers of Clay, 


to be a Baſis to the Springs and Wells; no ſubterra- 
neous Waters to diſtribute through the Bowels of the 
Earth the Salt, Bitumen, Sand, Loam, Vitriol, Mercury, 
and the Sulphurs, in order to form, by their different 
Diſperſions,.. Concretions, Fermentations, &c. Mineral 
Waters, hot Baths, precious Stones, Stones for Building, 
Metals, &c. up and down in different Parts of the Earth. 


Is it poſſible to believe, that all this curious Mechaniſm, 


all theſe Operations, ſo far ſurpaſſing our Comprehenſion, 


| could be produced by fortuitous Incruſtations on a Globe 
| of Fire? Could all the Philoſophy in the World have 
| contrived ſuch an uſeful Fabrick ? In no wiſe : We muſt 
allow then, that all this wonderful Apparatus, this amaz- 
ing Organization and Fitneſs that appears in all the Parts 
of our Globe, was the Work of immediate Creation, the 
Act of wiſe Counſel and Deſign, Thus far our View of 
1 does perfectly comport with the Account of 
: /e. 


It is an allowed Truth, ſay they on the other hand, 


that nothing but unpardonable Infidelity, and wilful Blind- 
| neſs, can affirm that that Correſpondence and Harmony, 


that Symmetry and Proportion, which is every where vi- 
ible in this beautiful terreſtrial Machine, could be pro- 
duced by any general Laws of Motion ; and that the 
Mind is much better ſatisfied with thinking that the 
Light, the Sea, the Verdure of the Earth, and all the 


| Other Parts of Nature, received their Form and Station by 
. the expreſs Order of the Almighty : But then, ſay they, 


is it not very ſurprizing and unaccountable, to read in the 
Book 
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Book of Meſes, that the Light was created before the Sun, 


and that the Waters were divided into two Parts, one of 
which poſſeſſes the Earth, the other the Firmament, ; 
Place that we have not any Knowlege of ? 

Some Interpreters are of Opinion, that the Mzs/aica} 
Hiſtory of the Creation was adapted to the then preſent 
State and Condition of the Hebrews, and calculated to ſerve, 
by way of Precaution, to guard them againſt the Idolatry 
of the Canaanites and Syrians on the one hand, who wor: 
ſhipped Mech, or the Sun, as the Author of Light; and 
of the Egyp!:ans on the other, who paid their Adorations to 
Zi, as the Goddeſs and Diſpenſer of wholeſom and re- 


freſhing Rains, of the Overflowings of the Nie, and of 


the Fruitfulneſs of the Earth. 


It is true, the Account of Moſes does ſtrike at the Root 
of this double Idolatry, by ſhewing that God alone is the 
Author of all that Beauty which appears in the Creation, 
and the ſole Giver of every good thing: But he has not 
had recourſe to a Lie, to eſtabliſh this important Truth, 
nor advanced any thing in his Hiſtory, which is repug- 
nant to true Philoſophy. 3 | 

; To begin with Light. Now Light is 
Light pre-exi- viſibly pre-exiſtent to luminous Bodies: 
Mo 1 This may ſeem a Parodox at firſt Sight, but 
nous oct it is not therefore a leſs evident Truth: By 

5 Light we do not mean that Senſation, which 
we experience in ourſelves on the Preſence of any illumina- 
ted Body, but that inconceivably ſubtle Matter, which 
makes an Impreſſion on the Organs of Sight, and paints on 
the optick Nerve thoſe Objects, from the Surfaces of which it 
Was reflected to us. Light then, taken in this Senſe, is a 
Body quite different from the Sun, and independent on it, 
and might have exiſted before it, ſeeing it does now exiſt in 
it's Abſence, as well as when preſent. It is diffuſed from one 
End of the Creation to the other, traverſes the whole Uni- 
verſe, forms a Communication between the moſt remote 


Spheres, penetrates into the inmoſt Receſſes of the Earth, 


and only waits to be put in a proper Motion to make itſelf 
viſible. Light is to the Eye, what the Air is to the Far: 
Air may not improperly be called the Body of Sound, and 
it does equally exiſt all round us, though there be no ſono- 
rous Body to put it in Motion; ſo likewiſe the Light 0 
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equally extend at all times from the moſt diſtant fixed 
Stars to us, though it then only ſtrikes our Eyes, when im- 
pelled by the Sun, or ſome other Maſs of Fire. The Dif- 
ference betwixt the Propagation of Sound and Light con- 
its in this, that the Air, which is the Vehicle of Sound, 
being, beyond all Compariſon, more denſe than the Vehicle 
of Light, it's Motion is much flower : Hence we may ac- 
count for that common Phznomenon, why we do not hear 
the Sound of the firſt Stroke of a Hammer, when at a 
Diſtance from it, till it is at the point of giving the fol- 
lowing Blow /; whereas Light is propagated with incredible 


Swiftneſs, though at ſome ſmall Diſtance of Time between | 


it's receiving it's Impulſe, and it's communicating it to us; 
ſeven Minutes, according to Sir //aac Newton's Calculation, 
being ſufficient for it's Paſſage from the fixed Stars cown 
to us. This Difference of Velocity, between the progreſſive 
Motion of Light and that of Sound, is ſenſibly demon- 
ſtrated, by firing a Gun in a large open Plain, where the 
Spectator, at a great Diſtance from it, will perceive the 
Flaſh a conſiderable Time before he hears the Noiſe. 
The Body of Light, therefore, does either exiſt indepen- 
dently of the luminous Body, and only waits to receive a 
direct Impulſe from it, in order to act upon the Organ of 
Vifion ; or we muſt ſuppoſe, that every luminous Body, 
whether it be the Sun, a Candle, or a Spark, does pro- 
duce this Light from itſelf, and project it to a great Di- 
ſtance from it's own Body: There is no Medium between 
theſe two Suppoſitions; and either the one or the other 
muſt be true: But to aſſert the latter, is to aſſert a very 
great Improbability; for if a Spark, which is {een in every 


Part of a large Room, fifty cubick Feet in Dimenſions, 


emits from it's own Subſtance a Quantity of Light ſufh- 


cient to fill the whole Room, then there muſt iſſue from that 


Spark, which is but a Point, a Body, the Contents of which 


are fifty cubick Feet : How incredible the Suppoſition ! ſup- - 


poſe the Lanthorn on the Light-houſe of Mina to be 
ſeen only eight cubick Leagues, of which itſelf is the 
Centre ; it will follow, that an Eye placed in any Point of 
thoſe ſix cubick Leagues will diſcern it, and conſequently fo 
much Space will be filled with the Light of it. Now how 
incredible, that a little Fire, ſome few Inches in Diameter, 
ſhould diffuſe around it a Subſtance capable of Wag: e 
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find it confirmed by daily Experience. 
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cubick Leagues! Suppoſe the Lanthorn concealed, and 
the Light immediatly diſappears; let it be uncovered the 
Moment after, and it will inſtantly be ſeen as far as before, 
and conſequently fill eight cubick Leagues of Space with 
freſh Light; then how many times eight cubick Leagues of 


luminous Matter will all the ſucceſſive Inſtants of IIlumi- 


nation produce in ene Night's time! Sure nothing was 
ever more inconceivable. On the contrary, how fimple 
and natural is it to ſuppoſe, that as the Air exiſted before 


the Bell that put it in Motion, and cauſed it to vibrate in- 


to Sound; ſo, in like manner, the Light exiſted round the 


Fire of Meqina, before the Lanthorn was illuminated, and 


only waited to be put in Motion by the Fire, in order to 
make an Impreſſion on the Eyes of the Mariners! The 
Sun and Stars do by the ſame means make themſelves vi— 
ſible, without ſuffering any Diminution of their Subſtance, 
by continual Emanations of luminous Matter, into thoſe 


vaſt Regions of Space through which we behold them, 


God having placed between thoſe luminous Globes and us, 


the Body of that Light which we ſee, and which is im- 


preſſed on the Organs of Viſion, by their Action and In- 
fluence; but does not proceed from them, nor owes it's 
Exiſtence to them. The Account of Moſes, therefore, as 
to this Particular, is-agreeable to Truth, as well as an uſeful 


Leſſon of Caution, when he informs us, that God, and not 


the Sun, was the Author and Parent of Light, and that 


it was created by his Almighty Fiat, before there was 


a Sun to dart it on one Part of the Earth, and a Moon 
to reflect it on the other. 85 | 
As to what Maſes relates concerning the Waters beneath 
the Firmament, and the Waters above the Firmament, we 
All Water that 1s 
expoſed to the open Air, will ſuffer ſome Diminution in 
it's Quantity by Evaporation, a hot Sun being ſufficient to 
exhale above an Inch in one Day; from whence we may 
form a Judgment of the Quantity of Water, which is 
raiſed in Vapours every Day, from the immenſe Surface 
of the Sea. The greateſt Evaporation always happens in 
the hotteſt Days of Summer, though it be at that time 
leaſt perceivable. Theſe Waters aſcend into the higher 
Regions of the Atmoſphere, to join thoſe which were 
there before, Here then are Treaſures of Water _ 
= exilting 
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exiſting over our Heads, though ſo rarefied, as not to be 
viable to us; and as the Air does ſuſtain them at a much 


greater Height, than the Flight of the moſt ſoaring Birds, 
they may very properly be called the Waters of Heaven, 


or the Waters above the Firmament. 

Moſes, in his Hiſtory, firſt deſcribes the Earth as intirely 
covered and concealed under the deep Abyſs of Waters ; 
and afterwards making it's Appearance above them, by the 
inferior Waters being diſtributed into thoſe Beds and Cavi- 
ties, which were prepared for their Reception ; and by the 


Elevation of the others, which aſcended up in Vapours, 
and were diſperſed through the exalted Regions of the 


Air, immediately upon the Creation of the Fire or Light. 
The exact Quantity and Height of theſe rarefied Waters is 
only known to Omniſcience ; but the Exiſtence of them 
is proved beyond all Contradiction. Thus does the con- 
current Teſtimony, both of Nature and of the ſacred Re- 
cords, bear witneſs to this Truth, and point out to us 
another Ocean of Waters ſuſpended over our Heads, and 
fluctuating continually in the wide Extent of Heaven, 
to ſerve in the Hand of the Almighty, as an Inſtru- 
ment of Fruitfulneſs or Devaſtation, of Liberality or Cor- 
rection. | | 
Now, as the Waters that are above us, 
did aſcend thither by Rarefaction, ſo The Phyfical 
might they deſcend by Condenſation ; and Poſlibility of the 
uniting their Stores again with thoſe upon Deluge. 
the Earth, once more cover it with an 
univerſal Deluge, without a new Creation of Waters, 
Thus will the natural Poffibility of an univerſal Deluge 
appear from the ſufficient Abundance, as well as from the 
Exiſtence, of the ſuperior and inſerior Waters, | 
dome learned Men have undertaken to meaſure the 
Depth of the Sea, in order to inform themſelves, whether 
or no there be a ſufficient Quantity of Water in Nature 
to cover the Earth above the higheſt Mountains; and 
taking their Philoſophy for the Rule of their Faith, have 
dared peremptorily to pronounce, that God has not done 
what they cannot conceive how he could do. A Man may 
take the Dimenſions of his Land, or gauge a Pipe of 
Wine or Oil; but can he take the exact Height of the 
Atmoſphere ? Or can he with Line and Plumbet fathom 


the 
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the Depth of the great Abyſs? How vain then muſt he 
the Attempt to meaſure the Sea, when we know neither 
the Extent nor Depth of it! How preſumptuous to dra 
any Arguments againſt the Hiſtory of the Deluge, from x 
ſuppoſed Inſufficiency of Water for that Purpoſe, when, 
for what we know, there may be a more copious Maga. 
zine of Water in the Air above us, than upon the Earth! 
In a word, what Obſtinacy and wilful Blindneſs, to oppoſe 
the Poffibility of a Deluge, with any ſhallow Arguments 
or Suggeſtions of our own weak Reaſon, againſt a Croud 
of Monuments, which do undeniably proye it to be Matter 
of Fat! | | | 

All Parts of the Earth * do bear Witneſs to the Truth 
of this Doctrine, whether we ſeek for Informations in the 
great Continents, or in the ſmalleſt Iſlands, on the Tops of 
Mountains, or in the Bowels of the Earth; foraſmuch as in 
all theſe Places, we find intire Beds of Shells, ſometimes 
of different Sorts, ſometimes of the ſame ; as alſo the Teeth 
of Sea-Fiſhes, whole Fiſhes petrified, and the Spawn of 
Fiſhes; Sea-Plants, either petrified or impreſſed on Stones; 
and, in ſhort, all the Spoils of the Sea: Now, how ſhall 
we account for ſuch a general Diſperſion of marine Bodies 
all over the Globe, but from ſome one univerſal Ca- 
taſtrophe! _ In; 

Some learned Men have had recourſe, for the Solution 
of theſe Phznomena, to Alluvions, Volcanos, or ſome ac- 
cidental Cauſes, which are not mentioned in Hiſtory ; but 
thoſe Naturaliſts which deſerve the moſt Credit, ſuch as 
Maſons, thoſe that work in the Mines, and the molt au- 
thentick Travellers, have always been of Opinion, that theſe 
marine Bodies, which are every where ſcattered and buried 
up and down in the Earth, could not be lodged there, but 
by that general Confuſion and Mixture of Subſtances cauſed 
by the univerſal Deluge. Thus, while Men of great Parts 


* See the Accounts of Travellers, particularly Mifſen's Travels; 
the Memoires de 1 Academie des Sciences, almoſt every Year; the 
Abridgment of the Pbiloſopbica! Tranſactions, Vol. II. Chap. on Mine- 
relegy; the Collection of the Chevalier Valliſneri, intitled, De Corti 
Marini > ſu" Monti fi trovano; the Theory of the Eartb, by Dr. 
Themas Burnet; Noodward's Eſſay towards a Natural Hiſtory f tle 
Earth: And to theſe may be very well added, the Teſtimonies 0 
| Herodotus, Plutarch, Solinus, and Pomponius Mela, on the Remains 0 
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and Learning, rather than think in the common way, have 


recourfe to local Accidents, and wild unſatisfy ing Schemes 
of Philoſophy, People of plain Senſe, and moderate Diſ- 
cernment, can receive full Satisfaction on this Head, from 
that Account of the Flood by Moſes, which has been faith- 
fully tranſmitted down to us. "Theſe petrified Bodies then, 
ſo ſeemingly uſeleſs, do ſpeak Demonſtration to our Senſes, 
and are a Language which is underſtood by the moſt com- 
mon Capacities, having been appointed by Providence as 
ſo many ſtanding Monuments of the moſt remarkable of 
all Tranſactions, and are, with regard to the Hiſtory of 
Moſes, the ſame as Medals to the Roman Hiſtory. 

Here, my dear Chevalier, you may probably deſire to 
know how I conceive the Water of the Sea could carry 
thoſe Shells, which do not ſwim, but remain at the Bot- 
tom, on to the Steep of Mountains; and how it came to 
paſs, that thoſe marine Animals, which formerly inhabited 
the great Deep, are now found buried under ſcveral Layers 
of Earth, at a conſiderable Diſtance beneath the Surface of 


it. Provided then we keep cloſe to the Hiſtory of the 
Deluge, and conſider it as an Event, the Univerſality of 


which is atteſted by the Scriptures, the Hiſtories of all 
Nations, and by the moſt exact Inſpections into Nature, 


| we may be allowed to venture at a Conjecture touching 
| the Manner how this Effect might be produced. A 
Conjecture, it is true, is not exempt from Obdjections, 


and may happen to be falſe ; but the Falſity of a Con- 
jecture, concerning any Point of Hiſtory, does not deſtroy 


| the Credibility of ſuch Tranſaction, ſeeing God might 


bring about an Event by ways and means, which ſurpaſs 


| our Conceptions. Be pleaſed therefore to look upon what 


lam going to offer on this head, as an Hypotheſis of no 


| great Importance to the Subject itſelf, whether true or 
| falſe ; and which may at leaſt ſerve to introduce you to a 
| nearer Acquaintance with the Conſtitution of our Globe, 
and it's annual and diurnal Revolutions in the ſolar Syſtem. 


The chief of what we learn from the 


| Scripture, relating to the Deluge, may be A 8 
reduced to theſe Heads; that the Cataracts cocetnins che 
or Reſervoirs of the Heaven were opened, 


Change cauſed in 


the Earth by the 


and that the Treaſures of the great Abyſs Deluge. 
| Vere broken up; that the Water increaſed 
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to the Height of fifty Cubits above the higheſt Mou. 


tains; that after the Deluge the Rainbow was appointed | 


by God as a Token, that he would not deſtroy the World 
again by Water; and that the Life of Man became much 
ſhorter after than it was before the Flood. 

The general Tradition of Nations has preſerved and 
handed down to us the Memory of the Deluge, and of ; 
few Perſons that were ſaved in a Boat in order to reſtore 
Mankind, The ſame Tradition, as perpetuated in the 
Writings of the ancient Poets, does alſo inform us, that 
the Earth did formerly enjoy one continual Spring; but 
that Mankind, abufing the Bleſſings of Nature, and de 
generating into. evil Courſes, were {wept away by one 
univerſal Inundation ; and that the Earth was repeopled 
by a Generation of Men much ſhorted lived, and ſubjed 
to a perpetual Viciſſitude of Seaſons. All Nations hare 
in like manner agreed, that the Bodies of Men have, both 
in Stature and Conſtitution, ſuffered a great Diminution 
and Decay *. This Perſuaſion was originally founded on 
the Revolution cauſed by the Deluge, and has prevailed 
down to the preſent Time, though the Life of Man, 2 
alſo his Stature, and the Temperament of his Body, hare 
now been at a Stand, and continued nearly the ſame for 
many Ages. | 

The Teſtimony of the ſacred Records, and the univer{al 


Tradition of Nations concerning this Matter, are abundantly 


confirmed by what Nature diſcovers to us in thoſe Foot: 
ſteps of the Deluge, which ſtill remain in molt Parts of 
the terraqueous Globe, and do plainly teach us, that no. 
thing but an univerſal Diſlocation, or Diſſolution of ti 
Parts of the Earth, could occaſion that Mixture and Con. 
fuſion of Subſtances which we find in ſeveral Places, as 0i 
terreſtrial Plants, the Bones of Animals, Maſſes of broket 
Metals, and ſundry Works of human Art, together will 
the Shells and Teeth of Fiſhes, and other Productions 0 
the Sea. Give me Leave then to offer a probable Col 
jecture by way of ſolving theſe Phænomena. 

Although the Earth did before the Deluge, as well 


* See the Iliad of Homer, the Enid, and more particularly !!! 


Georgicks of Virgil, towards the End of the firſt Book; Sciltet of | 
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another, of Mountains, Valleys, Plains, great Collections 
of Water or Seas, and all other Parts eſſentially neceſſary 
to the Conſtitution of an habitable Gl be; yet, notwith- 
fanding, it's Form then was probably different from what 
it is at preſent, and it's Atmoſphere or Firmament not 
exaftly the ſame as now: And this cannot be denied, 
ſeeing God, who wrought a Change in the Life of Man, 
might as eaſily effect the ſame in the Structure or Form 
of his Dwelling. And St. Peter ſeems plainly to authorize 
ſuch a Suppolition, where he ſays, that the ancient 
World periſhed by Water, the Heavens and the Earth 


which now are, being reſerved unto the Fire of the laſt 
Day “. | + 


Let us ſuppoſe now, that the former Earth Cefcribed 


it's annual Orbit, or Ellipſis, round the Sun, having it's 
Axis perpendicular to the Plane of it's Orbit, that is, 
without having a greater Inclination to one Fa t of it than 
another. 


Let us ſuppoſe alſo, that as this Farth was deſigned to 


be the Hab'tation of a very long-liv'd Race of Men, who 
were to multiply exceedingly, the Surface of the Land was 
much greater than that of the Sex, Which, the better to 
E accommodate Mankind with Room, was partly open and 
partly concealed under the Earth; fo that there were on 
all Sides large Magazines of Water, or different Seas», 
which held a Communication with each other under 
| Ground, by means of one common Receptzcle or Rendezvous 
of Water: And the Scripture ſeems to countenance ſuch a 
| Diſpoſition or D:itribution of the Waters, by calling this 
raſt Bed, or Store-houſe, of them by the Name of the 
6 Profiund Abvſ, and the different Gathor- 

lags of the Waters by the Name of Sas, Al profurda, 
is being many. From theſe two Suppo- | 
ſitions, which are neither repugnant to Corgregatroncs 


dcripture nor Philoſophy, do naturaily 547g 


low all thoſe Particulars Which we find Mari. 


in Scripture, in the "TI 'raditiors of the Au- Thecm Rabbah. 
cients, and in the preſent State of the 
World, 
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Now the Axis“ of the Earth not being inclined to th 
Plane of the Ecliptic, the Plane of the Earth's Equator d 
coincide with the Plane of it's annual Orbit, and con 
quently interſect the Body of the Sun, or, in other Word 
the Earth's Equator was always oppoſite to the Sun. Fro 
ſuch a Situation it neceſſarily follows, that all the (jj 
mates of the Earth, except in the middle of the Toni 
Zone, did enjoy a conſtant and pleaſant Temperature fl@pwed wit! 
Weather; Day and Night were equally divided to I Inlets for tl 
Places alike, conſiſting each of 12 Hours; the Air was dMqterraneo 
ways pure and ſerene; and there was a perpetual Sprin cauſing Ea 
all over the Globe; the Sun and Moon did regulate ti moſphere e 
Courſe of the Year, not by the Diverſity of Seaſons, by gentle Zep 
by the Change of Places, the Earth, in it's annual Red Morning fr 
tion in it's Orbit round the Sun, paſſing under the twelrWand the Va 
Conſtellations of the Zodiack, ſo that when it was unde Day-time, 
Libra, the Sun appeared to be under Aries; and when th freſhing N 
Earth paſſed under the Sign. Scorfzo, the Sun ſeemed i vegetables 
be in Taurus: The Revolution which the Sun ſeemed! "FA wit! 
perform in one Year, the Moon did really perform eveniMWtent Agirat 
Month, renewing it's Phaſes then periodically, as it da or Tempe 
now. Thus did theſe two Lights which preſided, o teors have 
over the Day, the other over the Night, ſerve as two H order, ar 
gulators to Mankind, whereby to fix the Length of t vian Eart! 
Year, and to meaſure the ſeveral Portions of Time. neither wa 


U 


by the Swe 
Bread, Bu 
denounced 2 
after, ſo ne 
againſt the 
Hitherto t! 
Youth ; it 


Had Man continued in his firſt State of Innocence, |! By a na 
might, without the Pains of Cultivation, have gather which pre 
8 5 a 5 „ 
the ſuccethve Fruits of the Earth, which God had bleſfe did perpe 
and enriched with ſpontaneous Crops, and made, for H Fruit, blo 
fake, one continued Garden of Delights; whereas % tent Crop 
Guilt contracted by the Fall, and his tinſul Diſobedienceſ and unint 

brought upon him the Weight of that Curſe which va Place, 
denounced againſt the Earth for his Puniſhment; «lh The C 
trom that time it brought forth 'I'horns and I hiltles, au fail of ha 
. ä | and cauſi 

* The Axis of a Globe is a Line paſſing through the Centre of iſh 1 
from one Point of it's Superficics to the oppcfite Point, like a Need! an in 
Wickedne 


run directly through an Orange. Now the Earth, by turning Your! 


upon this Line, or Axis, dees ſucceflively cauſe every Point of it's B the midf 


the Grati 
© thoſe Bleſ 
| Motives t 
| Means of 
1 


Lo turn towards and from the Sun: but as we do not perccive that M 
tion of the Earth, which is the Cauſe of our approaching nearer 4. 
n-carer to the Sun till Noon, and then of our departing farther 4. 
farther from it till Midnight, we are apt to think the Motion to be! 
the Sun and the Heavens, and not in our Earth. 
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to y the Sweat of his Brow was he obliged to earn hi; 
tor dM Bread, But as the Menace of Death which was then 
| coniMWygenounced againſt Adam, was not executed till a long time 
WordM:fer, ſo neither was the Curſe which God pronounced 

Fro zpainſt the Eartn, fully accompliſhed till after the Deluge: 
he C Hitherto the Earth retained the Vigour and Beauties of 
Toni Youth ; it not being then, as ſince, deformed and fur- 
ture ofWljowed with Caverns and Fiſſures; there were then no 
to i mets for the Air to penetrate into the Bowels of it, no 
was a ſubterraneous Fires to kindle it into Violence and Fur, 
| Spring cauſing Earthquakes and dreadful Convulſions; the At- 


ate ü moſphere enjoyed a State of Calmneſs and Serenity; the 
ns, by gentle Zephyrs at the Approach of Day diſperſed the 
Revo Morning fragrant Dew over the Face of the whole Earth, 
twelve 


and the Vapours, which were exhaled from the Sea in the 
Day-time, condenſed and deſcended in the Night in re- 
freſhing Moiſture, for the Nouriſhment of Plants and 
Vegetables, and to feed the Reſervoirs of Fountains and 
Rivers with new Supplies; the Air was not put into vio- 
lent Agitations by bluſtering Winds; there was no Storm 
or Tempeit, Hail or Thunder; for though all theſe Me- 
teors have their reſpective Uſes agreeable to the preſent 
Order, and ſettled Courſe of Nature, yet the antedilu— 
vian Earth, as it did not ſtand in any Need of them, fo 
neither was it incommoded by them. | | 

By a natural Conſequence of this uniform Temperature, 
which prefided every where and at all times, the "Free: 
did perpetually retain their Verdure, and brought forth 
Fruit, bloſſomed. and budded at the fame time; the pre- 
ent Crop was but an Earneſt of that which was to ſucceed, 
and uninterrupted Plenty exalted her full Horn in every 
Place, | 

The Clemency and Temperature of the Air could not 
fail of having a beneficial Influence on the Bodies of Men, 
and cauſing Longevity. In a word, there was no Ble— 
" x miſh in Nature, nothing to defile the Earth but the 
ins rol Wickedneſs of it's Inhabitants, who were taken up, in 
it's BW the midſt of this Plenty, with nothing ſo much as 
that l the Gratification of their Pleaſures and Paſſions, converting 
pigs ” ; thoſe Bleſſings which Providence had deſigned as ſo many 
+> ll Motives to excite their Gratitude and Obedience, into tl.e 
Means of Riot and Exceſs. The Proſpect of Death at the 
bil - Q 2 remote 
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remote Diſtance of ſeveral Ages, did not diſturb their ge 
poſe in the midſt of their ſiuful Purſuits; they were rd 
alarmed by the Voice of the Thunder, nor puniſhed | 
the Severity of Seaſons, nor brought to a jult Senſe g 
their Duty and Dependence by any other ſalutary A 
monitions or Afflictions; and therefore they gave then 
ſelves up to evil Courſes, and criminal Pleaſures, withoy 


Remorſe or Reſtraint. Nothing but an univerſal] Chang 


in Nature could be ſufficient to put a Stop to the growing 
Wickedneſs of Mankind; and therefore God thaugltf 
not only to deſtroy the Inhabitants of the firſt Woll 
but alſo to produce an Alteration in the Earth itſelf, y 
change the Diſpoſition of the Air, and the Order of th 
Seaſons: By theſe means he contracted the Life of Ma 
into a ſhorter Span, and made it more laborious and prin 


ful. He did not indeed immediately vouchſafe to ef 


that ſaving Remedy which alone could thoroughly Punze 


and reform the Heart of Man; but he did effectually pu 
it out of the Power of the ſecond Race of Men, tog 
thoſe Lengths in Iniquity which the Inhabitants of tle 
former Earth had done. AS 5 

But it may be aſked how this terrible Change could bt 
effected? As if the Removal of a ſingle Line out f it 
Place, by the Hand of God, were not ſufficient to caulk 
an univerſa! Revolution in Nature. He took the Ax 
of the Earth, and inclined it ſome few Degrees towan 
the Northern Stars; and, behold! this little Deviati 
produced a thorough Change in the Order and OCecorom 
of the natural Syſlem of the World, and ſeemed to gi! 
Birth to new Heavens and a new Earth“, By this It 
clination of the Axis, the Equator of Neceſſit) becant 
depreſſed below the Sun, and that bright Luminary imat 
diately darted it's ſcorching Rays on one Hemiiphett 
whilſt the ſharpeſt Froit and Cold exerted their utmoit & 
verity on the other. Hence proceeded Condenſations il 
Rarefactions in the Air, cauſing violent Commotion! 
the Atmoſphere, whilſt warring Winds and Iempes 
raced with embattled Fury, through the middle Regie 
of the Sky; the Windows of Heaven were opened, 
the ſuperior Waters, being condenſed by the Violence 
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the Shock, poured down in Torrents upon the Face of the 
Earth ; che Earth felt the univerſal Concuſſion, and ſhaking 
from it's very Foundations, broke in pieces under the 
Feet of is wicked Inhabit nts, and plunged into the ſub- 
terraneous Waters; by this Ditrupiion of the Cruſt, the 
Fountains of the great Deep were broken up, and ſpouted 
forth their treaſures over the dicjointed Mais. In a word, 
from the C:incourſe of the ſuperior and inferior Waters 
| was produced an univerſzl Deluge, which drowned the 
Globe. | 

| As God did, by the Agency of the Sun and the Winde, 
bring a Flood upon the Earth, ſo likewiſe did he emp'cy 
Wl them as Inſtruments to diſmantle it again of the Wa— 
WM ters, which partly ſubſided into thoſe Places which were 
gnore deprefſed than others, and partly aſcended up again 
in Vapours into the Atmoſphere. From this time for— 
ward, the Farth having it's Axis inclined twenty-three 
Degrees to the North, and conſequently preſenting diffe- 
rent Parts of it's Body, at different Diſtances from the Equa- 
tor, to the perpendicular Influence of the Sun, varied it's 
Aſpe&s and Situation with regard to the Sun every Day, 
for fix Months together, and daily re-afſumed them during 
the other ſix Months of it's Revolution in it's annual 
Orbit. This Diverſity of Seaſons, and theſe Viciſſitudes in 
the Air, did neceſſarily occaſion an Alteration in the Tem- 
perament of the human Body, and contracted the Life of 
Man into a narrower Space. The Poſterity of Noah 
did indeed, for a few Generations, ſtill retain ſome of the 
Vigour of their Forefathers, till the human Body, by 
gradual Decays, became, both in Conſtitution and Dura- 
non, ſuch as was natural and proportioned to the Impreſ- 
ſons of the Air, and the Influence of the Seaſons; as 
the Children of ſome gigantick Praſſian, by being carried 
into Lapland, will in a few Generations be brought to the 
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Standard of the Climate, and degenerate into native Lap- 


Hader. Let us now paſs to the other Conſequences 
of the Deluge, purſuant to thoſe Informations we receive 


= from the Hiſtory of Mo/es, and from thoſe Footſteps which 


ſtill remain of it in Nature. 
If then God, by giving this Inclination to the Earti:'s 
Axis, produced theſe violent Commotions in the Air, and 
| theſe Subſidences in the Surface of the Earth, how great 
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101i} have been the Aſtoniſhment of the Children of Nah, 
„zem the Sight of this ſurprizing Change in the Place of 
their Habitation, when, inftead of delightful Valcs, and 
klills covered with that verdant Carpet which overſprea 


the Face of the primitive Earth, they ſaw nothing on the | 


C1 djan Mountains, on the Top of which the Ark ff 
reſted, but hideous Caverns, aud monſtrous Rocks, which 
role promiſccouſly out of the Ruins of the old World, 
{ome of which exalted their pointed Tops under a Co 
veribg of Show, whulit thick Fogs and Vapours con- 
lt the gloomy Summits of others! Nor did the Aſpe& 

1 the Heavens zprear lets {range and ſurprizing. The 
Return of the Clouds, which had been to them, before, the 
Forerunners cf the Deluge, could not fail to alarm them 
arch, and fill their Minds with dreadful Foreboding:, 

But tow agrecably were they ſurprized, and their Fear; 
banihed, when the declining Sun darted his cheating 
Ravs th rough the gloomy Veil of the Heavens, and painted 
on the Skirts of an cppoſite Cloud, a beautevus Bow, 
m ycitically decked in all the Variety of the moſt lively 
Colours! As this new and glorious Object only made it's 
4 ppearance towards the End of Rains “ and Storms, it 
became to Man a natural Sign of an enſuing Serenity, and 
a Picuge of fair Weather. Several Interpreters of Scrip- 
ture, giving into that common Opinion, that the Rainbow 
is as ancient as the Creation, have taken a great deal of 
Pains to find out Arguments, in order to juſtify the Ule 
which Maſes makes of this Phanomenon ; whereas our Hy- 
potheſis clears him from any Neceſſity of being defended, 
and ſuppoſes the Rainbow, as his Hiſtory plainly implies, 


to be a new Phenomenon unknown before the Deluge: 


Now if it was unknown before, ſo alſo was the Rain; 
and if there was neither Rain nor Storm in the Time of 
the Antediluvian Earth, our Conjecture is conſequently 
both rational and probable. 

If, purſuant to our Hypotheſis, the Surface of the pri- 
mitive Earth was hollowed, and made unequal, by ſome 


* The Rainbow is cauſed by thoſe Rays of the Sun which falling 
on the Drops of Water in a Cloud, are differently reflected and refracted 
to the Eye of the Spectator, placed betwixt the Sun and thoſe Drops, 
The ſame Rainbow is not ſeen by different Perſons, but every one 
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one univerſal Concuſſion or Diſlocation of it's Parts, it 
will neceſſarily follow, that we mutt find in Nature evident 
Signs of a twofold Conſtitution in our Globe, or, in other 
Words, diſtinctly perceive what the Structure of it was 
according to it's firſt Creation, as different S/rata of black 
Earth, Sand, Clay, and other Matters lying one upon 
another, in ſuch exact Order and Regularity as plainly 
denoted the Hand that laid them to be divine; but at 
preſent diyointed, broken, and uneven, yet ſo as to pre- 
ſerve, under this general Diſorder, convincing Marks of 
that great Change which the divine Juſtice wrought in 


the Conſtitution of the Earth. 


I. The Surface of the Globe being compoſed of friable 
Farths, and long Strata of Stones, the Earths mult have 
given way in this univerial Diſorder, and have fallen into 
pyramidal Figures in ſeveral Places, as is natural to all 
Earths which we caſt from us; whereas the Maſſes of 
Stones being more difficultly ſeparated, muſt have broken 
and fallen into irregular Heaps in many Places, in ſome 
inclining to the Plane of the Horizon, in others parallel 
to it, according to the Nature and Diſpoſition of the 
Farths which ſupported them. And this Effect is con- 
firmed by Experience, we finding in all Countries long 
Ridges of Mountains, the higheſt of which are nothing 
but large Maſſes of broken Rocks, whole Sides are lai! 
bare by the falling away of the Earth; we likewiſe find 
almoſt in every Part of the Earth long Srata of Stone on 
the Declivities of Mountains, which have the ſame Slope 
and Inclination to the Horizon with the Mountains them- 
ſelves, and which were formed there before the Deluge 
by horizontal Currents of Water running through Beds 
of Sand having the ſame Situation. Now what other 
Reaſon can be given for their preſent inclined Poſture, 
but that the Earth, which was their Baſis, ſubſided un- 
equally, and conſequently deſtroyed their former Paral- 


leliſm? We always find, that thoſe Beds of Stone, which 


are under Ground, lie more parallel to, the Surface of the 
Earth; the Reaſon of which is, either that they were 
petrified ſince the Deluge, or that they are ſituated on an 
horizontal Baſis; though, generally ſpeaking, the Super- 
hcies of the Plains of the Farth does run gradually 
ſloping down to the Bottom of the Sea, as is found by Ex- 
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perience upon ſounding. It is alſo obſerved in all Iſlande, 
that their middle Parts are more elevated than the reſt, 


from which there lies a Deſcent down to the Sea, and | 
which is continued under it. This is an evident Sign of | 
the Subſidence of the Earth. Thus the Atenrine Moun. 


tains are continued dufte through the Middle of tak, 
from the Bottom of which there lies a Declivity on each 
Side to the two ne'ghbourirg Seas. Such is the Situation 
cf the Cordeliers alorg the Country of Peru, of the Apache 
in Mexico, of znother long Ridge of Mountains on the 
Coaſts of Bratz), ard of teveral others along the Conti- 
nents of Chica and Alia. 

IT. By a neceſſatry Conſequence of the ſame Cataſtrophe, 
it will follow, that as the ſeveral Parts of the Earth con- 
tinue to deſcend in a Slope to that Point of Contact where 
any two large Maſſes of the Cruſt, by it's ſubſiding, 
formed zn Angle at their Baſes, and reſted upon each 
other, the Waters that remained upon the Earth after the 
Deluge muſt inevitably have repaired to thoſe Places 
waich were moſt depreſſed ; and conſequently we ought 
to find larger, and more Iſlands near thoſe vaſt Tracts of 
Land which we call Continents, than in the middle of the 
Ocean, where the Subſidence of the Earth is greateſt, 


And that this is ſo, will appear upon taking a flight 


Survey of the terreſtrial Globe. Thus the Iſlands of the 


* Archifelaga are viſibly the Remains of that Land which 


formed the Communication between Eurepe and Africa; 
as the Antego and Caribbee lands are, of that which joined 
North and Scuth- America, | 
III. Another neceſſary Conſequence of the Subſidence 
of the Earth's Surface is, that the ancient Strata of Stones 
and Metals muſt have been broken in ſeveral Places, and 


in ſome pierced through and through by the falling in of 


the upper Cruſt ; which exactly agrees with the Accounts 


of all thoſe who have made Obſervations on Quarries and 


Mines “. 

IV. The Waters of the Sea, by running down into thoſe 
Places which are molt deprefled, muſt have changed their 
Abode, and have left in their formcr Quarters, which we 


See the Abridzment of the Philoſophical Tranſactione, Vl. 2. 


and more particularly the Nature of Mines, by Georgizs Agriciio, d- 
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now inhabit, Sea-Plants, Fiſhes and Shells; all which we 
find therein to our great Surprize. 

V. Several Parts of the primitive Earth muſt have 
been undermined by the Waters of the Flood, and the 
Mountains in many Places have tumbled down on to the 
Plains, burying under their Ruins thoſe marine Bodies 
which were intercepted by their Fall“. Hence proceeds 
that ſurprizing Confuſion and Mixture of Subſtances 
which we ſometimes find fixty or eighty Foot under 
Ground, as Ruſhes or Meadows Herbs, lying promiſ- 
cuouſly with Ma ſſes of petrified Wood; ſometimes Bricks, 
Coals, and wrought Metals, all in one undiſtinguithed 
Heap, under which ſhall be a large Bed of Shells, ſome- 
times of different Kinds, ſometimes all of the ſame fort : 
Nor is it uncommon to find theſe large Collections of 
Shells, which were thus promiſcuouſly thrown together 
at the time of the Deluge, petrified by the ſubterraneo.s 
Waters, and the Inſinuation of a loamy Earth and Sand 
into their Pores. We find a Proof of this in ſeveral 
Quarries in the Neighbourhood of Paris. | 

VI. There has been found on the Top of one of the 
higheſt and mott barren Mountains of all the 4s, a very 
large Tree over-turned, but preſerved entire, and in it's 
perfect Form F. 'There have been alto found under 
Ground in ſome of the Northern Iſlands, which now pro- 


duce nothing but a little Moſs, huge Trees of diffsrent 


Kinds, Theſe two Particulars, ſeemingly ſo ſurprizing, 
are eaſily and naturally accounted for from our Hypotheſis: 
For theſe Places which are barren now were not ſo before 


| tne Deluge, there being then a perpetual Spring, and an 


univerſal Fecundity over the whole Earth: If then the 
dun did formerly extend it's genial Influence all the Year, 
as far as the Neighbourhood of the North-Pole, the Iu- 


elination of the Earth's Axis mult of Neceſſity have pro- 
duced that Change in the Situation of the Globe, by which 
it is not ſo well accommodated to the Furpoies of Fertility 
| and Vegetation as it was formerly: And if the Tops of 
the Alps did in ancient Times produce great Trees, the 
| Nterility of theſe Rocks at preſent mult have been oc- 


I 2 . * . . * * 
See the Treatiſe, intitled, De Corvi Marini, &c. 
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caſioned by ſome general Revolution in Nature, which | 


ſtript them of their nutritive Earth. 


VII. I ſhall only add to the Proofs already brought in 
order to ſupport my Hypotheſis, one very obvious and | 
common Remark. We often obſerve in thoſe Dales or 
Hollows that lie betwixt two Hills, the ſame Number of 
Strata on both the oppoſite Sides; the ſame ſorts of Earths, | 
of the ſame Thickneſs, and generally anſwering one | 
another: The ſame Order is likewiſe found in the Strata 
underneath in the Earth. From whence it almoſt de- 


monſtrably follows, that this Valley or Dale was oc- 


caſioned by the ſubſiding of the intermediate Earth, | 


which cauſed a Diviſion in the Strata that were con- 
tinuous before. | 


I might, my dear Chevalier, obſerve to you from the 
Emblems of the Eeypians, the Tradition of the Tadian, 
and the Fables of the Grecians, eſpecially that of Eri. 
chibonius, how careful the Ancients were to preſerve the | 
Memory of ſome general Diſorder cauſed in the Earth by | 
the violent Concuſſion of Winds, and the Diiruption of | 


the Surface of it: but ſuch Inquiries would lead us be- 
yond the Compaſs of our Defign, which was only to 


take a View of Nature; nor is there any Occaſion ſor 


them at preſent, ſeeing whatever we can diſcover either 
upon or within the Earth, does ſufficiently prove to you 
the Truth of thoſe Facts which are related by %s. | 
proceed next to diſcharge the other Part of my Promiſe, 
which was to give you a Notion of that Proviſion which 
is made in Nature for that univerſal Conflagration which 
ſhall one Day conſume the Earth, and cauſe e Element 
to melt with fervent Heat“. 

God has ever ſince the Creation of the World made 
uſe of natural Cauſes and Means to execute his Deſigns 
He has already employed the Agency of the Winds and 
Waters to deſtroy the Earth, for the Puniſhmen: of that 
wicked Race of Men that were it's firſt Inhabitans ; and 
will in like manner depute the Fire to be the Miniſter 


of his Vengeance on the ſecond Earth, and to conſumeꝶ 


thoſe wicked Perſons who ſhall diſgrace it by their m. 
godly Lives. It is therefore very probable to ſuppoſe that 


* 2 Pet, iii. 10. 
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inſtead of creating new Fire for this Purpoſe, he will 
employ that which is already laid up in Nature's Store- 
houſe; the Fire is in Readineſs under our Feet, and over 
our Heads, and only waits the Word of Command to 
obey the Orders of the Almighty. But as, in the antc- 
diluvian World, Men did not confider what vaſt Reſer- 
voirs of Water were kept in Store above in the Heavens, 
and alſo in the great Deep underneath in the Earth, and 
therefore looked upon thoſe Warnings and Premonitions 
that were given them of the approaching Deluge, as 
Fables and idle Dreams; ſo the Men of this Generation, 
not ſeeing the Fire, that does actually ſurround them 
on every fide, give no Heed or Credit to what i: 
told them of the univerſal Conflagration of the lat 
Davy. | 

All Nature is replete with that active Principle or 
Element, which we call Fire, and which nothing but the 
Hand of God reſtrains from breaking looſe till that ap- 
pointed Time, when he ſhall commiſſion it to act with full 
Power. That the Fire is diffuſed all round us, and is 
extended from the fixed Stars and the Sun to our Globe, 
does appear from hence; that the Light, as was ſhewn before, 


does fill all that Space, which is plainly nothing elſe but 


the Fire itſelf, which produces different Senſations and 
Effects, as it is differently modified and impreſſed upon us. 


When it ſtrikes our Bodies in an irregular and confuſed 


Motion, or after the Manner of a Vortex, it produces 
Heat; when it comes to our Eyes in ſtrait Lines, it cauſes 
Light; when weakly, though directly, reflected to us 
rom the Diſk of the Moon, it produces Light without 
Heat; when collected in the Focus“ of a concave Burn- 
ing-Glaſs, or of a tranſparent convex Body, it gives a 
firong Light, and burns whatever it touches; it's Power 
is always in Proportion to it's Quantity; and the different 
denſations it excites in us, ariſe from the different Motions: 
and Modifications impreſſed upon it. | 

This ſubtle and active Element is diſtributed in great 


{ Abundance all round the Earth; nay, it penetrates into the 


* The Focus of a Burning-Glaſs, or of a Lens, is that Point in 
the Air, where the Rays unite at a certain Diſtancę from the concave 
Mirror which reflects them, or from the convex Glaſs or Lens, vchich 


retracts them, 
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molt ſecret Receſſes of it; it is diſperſed in all the Woads 
that cover it; it lurks in the Greaſe of Animals whoſe 
Bodies cannot ſubſiſt without it; but it abounds ſtill in 


greater Plenty in the Bitumens, Oils, Sulphurs, Sea-Coal, 


and in thoſe vaſt Beds of Turf which lie hid under the 
Suriace of the Earth. It is continually at Work in the 
hot Springs and Volcanos under Ground, whoſe Number 
and Force is found rather to increaſe than to diminiſh, 
It ſometimes diſplays it's dreadful Power in the upper 


Regions of the Air, and in loud Vollies of Thunder, and | 
all the flaming Artillery of the Sky, beats a diſmal Pre. | 
How amezing the 
Voice of that Thunder! How tremendous the Flaſhes of 


lude to the univerſal Conflagration. 


that Lightning, which make the wild Beaſts of the Foreſt 


afraid, and to hide their Heads! nay, which dart Terror 
and Diſmay into the ſtouteſt Hearts, and make eren 


Kings acknowledge their Weakneſs and Dependence! 


Ihe ſecret Horror, which every Man feels in his own 
Breaſt at ſuch a time, is a tacit Confeſſion of the irrefiitible | 
Force of that all-devouring Fire, and does, even mavgre | 


all his Endeavours to the contrarv, as it were, force upon 


his Mind the Belief of that final Conflagration, Which, 


when in a State of Tranquillity, or the Height of J]ollity, 
he ſo much looks upon as a Fable. | 

Fire does hold ſuch an univerſal Sway in Nature, that 
even Water itſelf is not without an Admixture of this 
Element; for it grows hard and congeals when the Fire 


leaves it, and is only reſtored to a State of Fluidity by its 


entering into it again, and by that Separation which it 
cauſes in it's Parts by Rarefaction. So far is Water from 
being an Enemy to Fire, as is generally imagined, that 
it no otherwiſe prevents it's acting upon Wood, or any 
other combuſtible Matter, than by laying hold of the 
Particles of it, and ſſying away with them on the Wings of 
the rerefied Air; nor does it extinguiſh, but only abſorb 
tae Fre, it being with regard to Fire, the ſame as à 
Sponge to Water. The Sponge has no natural Aver- 


non or , .ipathy to the Water, and the only Reaſon 


why the latter diſappears, upon the former's being ſteeped 
"7 it, is becauſe the one inſi nuates itſelf into the Pores of 
the other; ſo in like manner, the Fire does not ſhew jt- 
ſelf by any viſible Enects in the Water, becaule it is, 45 
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it were, ſheathed and enveloped in it; inſomuch that we 
may with ſome Degree of Truth affirm, that the whole 
Maſs of Waters in the Sea is an Ocean of Fire, ſeeing 
there are not two diſtinct Drops of this Element, which 
do not owe their Fluidity to ſome Particles of Fire in- 


Cloſed within them; for as the Sponge, or any other po- 


rous Body which imbibes the Water, does reitrain it from 
Motion, ſo the Water does abſorb and confine the Fire. 

The Fire then is diſperſed all over the Face of Nature; 
it makes it's utmoſt Efforts every where to overcome all Op- 
poſition, and to break looſe from it's Confinement; but it 
does not every where prevail, for want of auxiliary Forces. 
What the united Strength of thirty Children would eaſily 
overthrow, that of a ſingle one would not be able to 
move; ſo likewiſe the Particles of Fire in any Body 
mult remain dormant and inactive, till they concur with 
united Strength, to force their way through all Obſtacles 
that oppoſe their Fury. Thus we fee that all thoſe innu- 
merable fiery Corpuſcles, which ſurround us on every fide, 
are ſo many Enemies, which are conſpiring and plotting 
the Deſtruction of our Habitation, and which only wait 
till God ſhall give the Word of Command, for them to 
collect their ſcattered Forces in order to accompliſh it. A 
very learned and ingenious Heathen took occaſion from 
reflecting on the Danger we are continually in of ſuch a 
Cataſtrophe, to remark, that it was the greateſt Miracle 
in the World, that every thing in Nature was not con- 
ſumed by Fire every Day ſince the World began“. 

You are by this time, my dear Chevalier, I doubt not, 
thoroughly apprized of the Ulefulneis and Tendency of 
Nature, to promote the Cauſe of Piety and Religion, and 
of thoſe publick Atteſtations with which it ſupports the 
Truth of Revelation; and conſequently underſtand alſo 
wherein the true Excellence and Uſe of the Study of Na- 
ture does conſiſt. If Man is the only Creature upon 


Earth that is capable of knowing, loving, praiſing, and 


enjoying his Creator; and if every thing which he has 
laced round about us, was with a Deſign to conduct us to 
himſelf, all Knowledge, which is not directed to this End, 


® Excedit profetd omnia Miracula ullum fuiſſe Diem, in quo non 
concta conflagrarent. Plin, Hit, Nat. L. 2. 
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is not Wiſdom, but Folly; all Learning and Study which 
ſets God on one hand, and Nature on the other, is an 
idle and unprofitable Amuſement, and nothing better than 
loſt Labour, ending in Pride and Ignorance, Error and 
Uncertainty. To fill our Heads with ſeveral Particulars of 
Nature, without directing our Thoughts and Inquiries to 
the Author of it; to be ſenſible of all his Favours and 
Bleſſings, without being a whit more religious or more 
grateful, is to imitate thoſe ſenſeleſs rich Miſers, who, 
without knowing the Uſe of Silver or Furniture, are con- 
tinually heaping up Plate upon Plate, and "Tapeſtry upon 
Tapeſtry, and convert their Houſes into mere Ware- 
houſes of Houſhold-Goods, without having them fur- 
niſhed in any decent or tolerable manner. Several Per- 
ſons regard Natural Hiſtory, merely as a genteel Accom- 
pliſhment ; others apply themſelves to it, in order to bear 
a Share in the Diſputes of the Learned; ſome to form a 
Collection of Curioſities; and the greateſt part by way of 
Amuſement or Relaxation from their more ſevere Studies, 
or the Buſineſs of their reſpective Callings. But how do 
Men diſgrace this excellent Study, by ſuch mean and nar- 
row Views! The Proſpect of Nature was laid open to us 


for more noble Purpoſes, to make us better Men, and to 


inſpire us with the moſt exalted Sentiments of Love and 
Gratitude towards him, who 1s the Author and Giver of 
all good things. It was doubtleſs the Deſign of God in that 
Beauty and Order, which he has diſplayed in every Part 
of the Creation, to attract our Eyes, and invite our At- 
tention ; but at the ſame time that he has given us Abi— 
lities and Powers to diſcern clearly the Uſe and Fitneſs 
of things, he has caſt a Veil over their Eſſences, and 
ſhut us out from the Knowledge of that particular Structure 
and Mechaniſm, from which their ſeveral Properties 


and Qualities reſult. The Deſign of God herein is very 


manifeſt. It was not his Intention to ſatisfy our Curiofity, 


and to give us a full and comprehenſive Knowledge of his 
Works, but to affect our Minds with the Senſe of his 
Benefits. Natural Hiſtory, therefore, is the Hiſtory of his 
Preſents, and the greater Progreſe we make in the Stucy 
of it, the deeper Senſe ſhall we have of the Obligations 


Ve lie under to him; but to know how much we ſtavd in- 


debted to the Divine Favour, aud to be unmindful of our 
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eat Benefactor, is to join Ingratitude to Knowledge, 
and conſequently to aggravate our Crime; all our Learning 
being of no farther Uſe or Value, than as it tends to in- 
fluence our Conduct, and to give us right and worthy 
Conceptions of the Deity. The Heart is with regard to 
Man, wha: Man is to the natural Syſtem ; for as there 
would neither be Beauty, Order, nor Fitneſs in the World, 
were it not for Man, for whoſe Uſe and Benefit they 
were deſigned; ſo neither are Study, Learning, or any 
other Endowments in Man, available to any good Purpoſe, 
if the Heart be not bettered by them. Every thing refers 
itſelf to the Heart of Man, and the grateful Heart refers 
all to God, | | 
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Artelipe, p 205. 1 
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Aſbeſtos, p. 238. 
455 or Proof of Metals. See Metals, 
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Beryl, p. 236. c 
Bitumen, p. 203. | 
Bleak, the Scales of, to what Uſe applied, p. 56. 
Berax, Nature and Uſe of, P. 215, 275, | 
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b. 243. | 

Braſs, py” OTTER Metal, p. 289, 291, how made, ibid. the Uſes ta 
which it is applied, 291, 292. 

Bronze, what, p. 292. it's great Uſefulneſs, ibid. | 

Bubble, Water, a curious Phænomenon, explained, p. 168, 

Buffer, or Buffalo, what Uſe made of this Animal, P. 113. 

Bugles, how made, p. 220. 
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6A 

((Hamary. See Cuttle- Fiſh, : 

Camphire, p. 204. 
Canal, of Languedic. See Languedoc, | 
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Carp, Directions how to feed and rear them, p. 62, 63. come of their 
own Accord to be fed, at a Signal given, ibid. 

Cbalcegrafby, the great Uſefulneſs of this Art, p. 290. 

Cbamois, or wild Goat, living in the Mountains, p. 113. the Skin of, 
very uſeful, 161d, 

Cheeſe, what Country is moſt famous for, Pp. 14. how made, ibid, 
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Sulphur, ibid. | | 

Coin, Laws relating to, p. 278, 279. counterfeit, what, 279. See 
Metals. ö 

Colours, how many ſimple, p. 194. Senſations of, how excited in us, 


10 5. 

Conflagration, final, of the World, the phyſical Poſſibility of it, p. 347, 
348. the Belicf of, forces itſelf on the Mind of Man, 348. 
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Copper. See Braſs, When mixt with Braſs, bec mes uſeful on fee 
veral Accounts, 29', 292. when mixt with Tin and Antimony, 
or what uſeful, 293. | | | 

Coral, Nature of, deſcribed, p. 156. highly eſteemed in Aſia, 157. 

Mahometans make Beads of it, and Necklaces for the Dead, 141d, 
Coral Flowers, ibid. proved to be a real Plant, and not a petrificd 


Body, as ſome contend, 157, 158. ſeveral other Particulars relating | 


to it, 159. | 
C:rmirant, it's Manner of Fiſhing, Pp. 120. made tame, and taught to 
be uſeful, 51d. | | 
C:20, the annual Profit of one, p. 14, 15. | ; 
Crab, ſurnamed the Soldier or Hermit, it's particular way of Life, 


P. 147. 

Crabs, See Stel'- Fiſh. | 

Cramp-Fiſh, endued with a very remarkable Quality, P. 143. 

Crepuſeles, the great Benefit of, p. 191. | 

Cry/lal, p. 236. how formed in the Earth, 241, 

Cuttle-Fiſh, Calamary, and Pourcentre!, or Polybus, a Deſcription of 
theſe three Fiſhes, p. 144. why provided with a Bag of Ink, ibid. 


D. 
Dl, p. 250. EE | 
Dairy, Cleanlineſs neceſſary to one, p. 13. an Employment for 
a Princeſs, ibid. Profits ariſing from it, 14, 15. 
Danes, their Manner of trading with the Greenlanders, p. 133. 
Delſt-Mare, brought to great Perfection in France, p. 230. it's Ser- 
viceableneſs, ibid. 231. | 
Deivge univerſal, the Hiſtory cf, related by ſes, p. 333. the phyſical 
Poſſibility of it, ibid. confumed by Diſcoveries made in the mor 
| an 
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and Conſtitution of the preſent Earth, 334, 335, 343, 344, 
345, 346. a Conjecture concerning the Change cauſed in the Earth 
thereby, 335, 336, Sc. proved from the general Traditions of 
all Nations, 336, 337. how effected, 340, 341, the neceſſary 
Effects of it, 341 to 346. 

Des 1 his Philoſophy confuted, p. 195. the evil Tendency of it, 
196. 

Diamind, moſt valuable of all precious Stones, p. 234. wherein it's 
Excellence conſiſts, ibid. whether Proof againſt the Strokes of a 
Hammer, ibid. What meant by the Water of a Diamond, 235. 

Diamonds, the heavieſt we have any Knowledge of, their particular 
Weights and Owners, p. 235. how to diſtinguiſh between real and 
counterfeit, 1614, Flaws in, how occaſioned, 243, their different 
Waters and Colours accounted for, ibid. 


Dolphin, p. 138. 
E. 


| Os ee p. 245. Virtues falſely aſcribed to it, 161d. 
Earth, the Globe of, compoſed of different Strata of Matter, 


p. 94, 95. ſuppoſed by the Ancients to have a flat Surface, 118. 


not formed, according to the Philoſophy of ſome, by the general Laws 
of Matter and Motion, 328, 329. it's Form and Situation before 
the Deluge, 337, 338. it's Axis then not inclined to the Plane of 
the Ecliptic, bid. the happy Conſequences of ſuch a Situation, 
333, 339. why changed, 340, 341. how, ibid. the ſurprizing 
Effects of this Change, 341 to 346. | 


Earth, three principal Kinds of, p. 224. the ſpecifick Differences be- 
tween them, 225. various ſubordinate kinds of Earth, 228. their 


different Uſes, 229. Models in burnt Earth, 230. 

Earthquakes, how produced, p. 175, 176. the miſchievous Effects of, 
176, 180. their Fury how reſtrained, 16:4, | 

Echinites, what, p. 250. 

Eels, Sea, ſeveral Sorts of deſcribed, Pp. 143. 

Elaſticity, of the Air, p. 164. 

Electricity, what, p. 243. how performed, 244, 

Emerald, p. 236. 9 

Enamelling, Art of, p. 219. 

Evaporation, how performed, p. 168. Effects of, 170. 


Fe, of the Sun's ſetting in the Ocean whence aroſe, p. 118, 
Fables of the Ancients too much introduced into Painting and Sta- 
tuary, 261, 262. this Practice defended, 262. how far allowable, ib. 

Farina feecundans, See Plants. 

Fire, how rarefies the Air, Pp. 169. acts only by the Mediation of the 
Air, 182. diffuſed through every Part of the Creation, 347, 348, 
349. how excites in us the different Senſations of Light and Heat, 
347- does exiſt in Water, 348. is not extinguiſhed, but only abforbed 
by the Water, 349. why does not univerſally prevail, ibid. a Re- 
flection of Pliny on the Danger we are in from it, 61d. _ 

Fire, wild, firſt invented by the Grecians, P. 203. Art of making, loſt 

| linee the Invention of Gun-powder, 204, | 

Fires, 
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Fires, ſubterraneous, how occaſioned, p. 175, 176. 

Fiſhes, their particular Genus's and Species not exactly known, þ. 146. 

of Rivers, have a great Share of Inſtinct, why, 54. ſeve:al Sorts cf 

them deſcribed, 55 to 61. why ſwim againſt the Stream, 39. why 

ſeveral leave the main River, and go into Creeks and Meers, ibid. 

—Of the Sea, ſeveral of them deſcribed, p. 138 to 145. ſome People 

build Houſes with their Bones, and make Bread of their Fleſh, 141. 

—Flat- Fiſhes, how accommodated by Nature for their Preſervation, 
P. 142. | | 

—Flying Fiſhes, p. 140. yy 

—Cray-F /þ, Manner of catching them, p. 61. = 

»=Jbell- Fir, p. 146 to 154. having but ene Shell, 150, 151, 152, 

with one twiſted Shell, 151, 152. having two Shells, 152, 153, 

Wonders diſplay'd in, 154, 155. their Method of forming and uſing 

their Shells, 154, 165, 314. every Sort has a different kind of 

Shell, 3'4. ſome always ſtick to one Place, ibid. the Uſe of their 

Trunks, 315. : | 

F;/hing, with the Drag-Net, a Deſcription of it, P. 54. with the 


Caſting-Net, 56. with the Trammel-Net, <8, with the Bag-Net, 


60, 61. a Deſcription of theſe Nets, bid. with Lines, 60, this laſt 
kind of Fiſhing lawful only for ſcme Perſons, 161d, 

F. ſh- Ponds, how beſt fituated, p. 62, ſome Directions concerning 
them, 63. | ns 
F.rece, golden, what probably gave Riſe to the Fable of, p. 52. 
Fes, Ephemeran, their Nature and Uſe, f. 63. | | 
Flints, p. 237. how formed in the Earth, 244, 245. have no Electri- 
city, 244. why ſometimes hollow and rattle, 245. 


Fluids, their lateral equal to their perpendicular Preſſure, p. 184. 


F..2vers, double, not productive of Seed, p. 3 9. not monſtrous Pro- 
ductions, 320 the End of their Formation, ibid. 


Flux - Stone, what, p. 266. it's Uſe in the Fuſion of Metals, 267, | 


Want of, how ſupplied, ibid. | 
F res, Obſervations collected from ſeveral, p. 265, &c, 
F. ils, what, p. 198. their Situation beſt ſuited to the Service of Man, 
200, | | 
Fourtains, their Origin concealed from us, p. 64, 65. an Emblem of 
the divine Nature, 65. our Inquiries into the Origin of them not 
unlawful, 15:4, whence ifſve, 66. three Hypotheſes concerning the 
Origin of them, 67. Father Rapin's Opinion on this Subjection 
in Latin Verſe, 68, 69. confuted, 69, 70, &c, Mr. Des Cartes, bis 
Hypotheſis of Fountains proceedirg from the Sea by means of ſub- 
terraneous Communication, examined and confuted, 71, &c, do not 
proceed from the Water of the Sea filtrated through the Pores of the 
Earth, 72, 73, 78 ſom? particular Fountains with their different 
Circumſtances deſcribed, 100, 101. 
Fullers-Earth, p. 230. „ 
Farnace, Tron, Expence and Management of, Pp. 266. fining Furnece, 
268. nealing, 269. | 
G. 


6 „a Deſcription of, Pp. 131, Management of it's Oars, 132. 
Catel, p. 238. 


Cillirg, | 


Gilding 
28 5 
Gills, 


Glaſs, 


Uief 
ſtain 


Glaſſes 


Fur! 
then 
Co mn 
Con 
Loo 
preſ 
Glas- 
222 
Goats, 
pert 
Ute 
GOD 
play 
319 
321 
His 
Pos 
— Pro 
— Un 
Cre 
tur 
the 


far! 


13%» 


ding, 


INDEX. 357 


Gilding, unnatural in a Garden, p. co. Art of, how performed, 
285, 286, . 
Bills, in Fiſhes, not the Organ of Hearing, p. 64, 138. 


Glaſs, how made, and of what, P. 217, 218, 220, 221, it's great 


Uſefulneſs, more particularly for making Windows, painted and 
ſtained, 219. how ſpun, 220, very duclile, 167d, 

Glaſſes, Art of making, brought to great Perfection, p. 221. the 
Furnace, ibid. how made, 16/4, great Care required in making 
them, ibid. how neal'd, 222. 

»—Concave, P. 223. 

— Convex, 161d, 

Looking-Claſſes, how made, ibid. exhibit more juſt and lively Re- 
preſentations than the beſt Paintings, 15id, | 

Glajs-/)rop, the Phenumenon of, explained, P. 222, 

Gl jjopetre, p. 249. | 

Goats, a profitabie kind of Animals, p. 20. give Suck to Lambs, 21. 
perform the Otfice of a Nurſe to Children in ſome Places, 15d. the 
Utes made of their Hair and Skins, id. = 

G OD, his Goodneſs, p. 17, 22, 33, 41. 65, 191, 296, 300. diſ- 
played in things ſeemingly hurtful, 318. in thi; gs ſecmingi) uſcleſs, 
319 in things ſeemingly un;uſt, 320. an Obiection to, aniweied, 
32 1. in the Inftin of Animals, and he Bounds of that Inſtinct, 3 22. 

His Wiſdom, £. 43, 159, 95, 229, 313. | 

Power, p. 196. proved rem the heavenly Brides, 312. 

—Providence, p. 91, 126, :93, 200, 233, 296, 310. i 

— Unity demonſtrated, from tie Union and Harmo::y that appear in the 
Creation, 304. from the general End of the while g yſtem of Na- 
ture, 305. the Abſurdity of ſuppoſing more Gods than one, ibid. 
the Suppoſition of a Plurality of Worlds, no Argument againſt it, 16, 
farther proved from the Generation of Plants and Animals, 307 to 

12. 

God's Independence proved, p 314, c makes uſe of natural Cauſes in the 
Execution of his Deſians, 346, 347. | 

Cold, found in the Sands of many «vers, p. 51, 271, how gathered 
and ſeparated from the Sands, 52, 271, 272. Gold in the Sands of 
Rivers accounted for, 5, 52. how found in the Mines, 272. how 
ſeparated from other Bodies by Mercury, z6!d, how from Mercury, 
273. how refined by Antimony, 6:d. by Sublimate, id. by Agua 
fortis, 274. Standard of, 277. Carat of, 16:d, none without Allay, 
ibid, when call'd Billin, 279. way preferred to all other Metals, 
280. why fitteſt to be the Standard of the Value ef all other Com- 
modities, 16:4, different Uſes of, 91 to 285. it's great Malleability 
and Ductility, 282 Proportion of the Weight and Value of Gold to 
that of Silver, 288. 

Gold-boating, how performed, p. 283, 284. the ſurprizing Effects of 
this Art, 11d. 0 | 

Gold- Mines, in F-ance, p. 51. 

Gold-Wire-drawimg, the Manner and ſurprizing Effects of this Art, 
p. 184, Ee. 

Greenlanders, their ſtrange Method of tra ling with the Dent, p. 135. 

Gunpowder, p. 18 1. the principal Ingredients of, 211. it's Effects and 
Manner of acting, ibid, See Mitre. 


HAIL, 


„ INDEX. 


H. 
HIV. how formed, P. 172. 


Hay, the Manner of making it, p. 10. 

Heatbs, barren, have their Uſe, p. 114. 

High-Woys, Roman, their vaſt Extent and Magnificence, p. 265 
256. why more durable than the modern, 256. till remain whole 
and intire in many Countries, 257. their Structure particularly de. 
ſcribed, 257, 2;8, 259, 260, great Uſefulneſs of them, 260. 

Hogs, why naturally voracious, p. 21. kept at a ſmall Expence, ibid. 

Holland, the States of, their Induſtry and Growth, p. 37, 136. great 
Uſefulneſs of their Canals, 37 

Horace, his Reflection on the firſt Inventor of Navigation cenſured, 
p. 136, 137. his Notion of Gold, and Advice to the Remans, to 
be rejected, 200. 

Horſes, the different Kinds of, adapted to the different Occaſions of Man, 
P. It, what Soils moſt proper for the different kinds of Horſes, 
ibid. what Countries moſt famous for producing them, ibid. 

Huſbandry, the Study of, not an Employment unbecoming a Gentle. 
man, p. 13. | 

Hyacinth, Pp. 236. Confection of, ibid. 

Alper, p. 237. | | 

J Tchthyofbagi, or Fiſh-Eaters, p. 141. 

Tet; p. 20s . 5 

Ink, a happy Invention, p. 214. how made, ibid. 

Inſects, the chief Suſtenance of many forts of Fiſh, p. 59. in Amber 
accounted for, 204, 205, each Kind has it's peculiar Dwelling and 
way of Living, 315. provided with proper Inſtruments and Organs 
ſuitable thereto, 15d. ſome inhabit Liquors, i674, ſome ſolid Bodies, 
316. ſome the Bodies of Animals, 151d. have all their Uſes, ibid. 
thoſe that live in the Heart of Fruit cannot breed and multiply in 
the Stomachs of Children, 317. ſome profitable to the Dutch, how, 

318. | 

Iron, how purged from it's Ore, p. 265 to 271. Ore of what compoſed, 

265. how fuſed, 266, caſt, 161d, hammered and fined, 269, Prime 
Cott of a thou.and Pounds Weight of unwrought Iron, ibid. of ditto, 
wrought, ibid. how caſe-hardened, 271. the moſt uſeful of all 
Metals, 295. therefore the moſt common, 296, 

Tilands, a Proof of the Deluge, p. 344 wy 

Funiper-Tree, it's Virtues, p. 114. 


. human, the Imperfection of, p. 198. See Pbilo. 
ſepby. : 2 


L, the pooreſt ſort of, has it's Uſes, p. 17, 19, 23. 
Languedoc, the Canal of, judged a thing impracticable, P. 58. 
propoſed, begun, and finiſhed, ibid. the Manner of conducting the 
Work, and by whom, 39. a Deſcription of the Sluices, and the 
Manner of the Veſſels aſcending and deſcending in them, 40. the 
prodigious Expence and Labour of the Work, 40, 41. ** 
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Lan, Mountain of, particularly deſcribed, Inſide and Outſide, p. 102, 


103. ſome Particulars relating thereto, prove the Origin of Springs 
and Wells to be from the Rain, 104, 105. 

Lapis Calaminaris, what, 289. it's Ule, ibid. 29 1 

Lapis Laxuli, p. 237. | 

Lead, mixed with Tin, an uſeful compound Metal, p. 294. 

— Sheet- Lead, to what Uſes applied, 16id, 

Light, how refracted by the Aſmophere, p. 190, 191, 192. why 
we ſee it after Sun-ſet, ibid. the Benefits arifing to Man from the 
Refraction of it, 192. the Nature of it affords a large Field for 
Inquiry, 193. it's prodigious Velocity, ibid. many of it's Operations 
unaccountable by us, 194. how excites in us the Senſations of Colours, 
ibid, pre-exiſtent to luminous Bodies, 330. preſent at all times in every 
Part of the Creation, ibid. why not always viſible, ibid. it's incre- 
dible Swiftnefs, ibid. abſurd to ſuppoſe it emitted from the luminous 
Body as part of it's Subſtance, 331, 332. 

Lightning, how produced, p. 172. ftrikes a'Terror in all Creatures, 348. 
a Monitor of the final Conflagration, 161d. 

Lines, for Fiſhing. See Fiſbing. 

Leam, or black Earth, of what Particles compoſed, p. 225. the worſt 
kind of Earth for a Terras, why, ibid. it's Character in three 
Words, 222. 1 | | | 

Lucern, an excellent Herb to improve Meadows, and to feed Cattle, 

P. 17, 18. Directions how to ſow and cut it, ibid. 

Lungs, wonderfully adapted to all the Purpoſes of Reſpiration, 
p. 182, 183. | 


M. 


M ubere, a Deſcription of, P. 156. 
Man, his Ing:atitude to his Maker, p. 6. God ſometimes pro- 

voked to puniſh it here, 16:4, always complaining and diſſati fied, 
180, 322. his Benefit the End of the Creation, 305. his natural 
Deſire of Immortality, 325. a Proof of it, 3 6. his Sin the Cauſe 
of the Deluge, 339, 349. his Lite contracted by the Change cauſed 
in the Earth thereby, 341. | 

Marble, different Kinds of, p. 238. how formed, veined, and coloured 
in the Earth, 246, 247. 

Marcaſites, what, p. 214, 288. how formed, 238, 

Mariners, Calamities incident to, p. 132. 

Marli, different Kinds of, P. 229. for what uſeful, bd, 

Marſhes, the moſt ordinary kind of Meadow-Land, p. 7. how im- 
proveable, 8. | | 

Meadows, afford the moſt agreeable Walk, Pp. 2. why, ibid. neither 
their Beauty nor Fecundity deſtroyed by any Injuries of the Wea- 
ther, 3. the Benefit and Uſefulneſs of them, 5, 6. how rendered 
moſt beneficial, 6. how diſtinguiſhed from Paſtures, 16:4, preferable 
to other Lands, ibid. the Management of, 8. artificial, 17, Methods 
of improving them, 18, 9 

Medals, their Uſefulneſs, p. 261, 292. | 

Mercury, it's Quality of attracting Gold, p. 5 2. it's Uſe in the Separa- 
tion of Gold from heterogeneous Bodies, 52, 271, 272. how ſuſtain- 
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ed in a Tube, to the Height of twenty-eight Inches, 163. how 
found, 272. how ſeparated from Gold, iid, 

Metals, Method of refining by the Cupel, p. 276. Aſſay or Proof of, 
what, and how performed, i614, Standard of, what and by whom 
appointed, 277. Laws relating thereto, 278, Hardſhips lying on 
the Workers of Metals occaſioned by theſe Laws, ibid. Remedy or 
Allowance on the Standard of, 279. on the Weight of, 414, 
their Nature and Effences not thoroughly underſtood by us, 283. 
See Gd, Silver, and other particular Metals, | 

Meteors, in the Air, how produced, p. 172, 

Microſcope, p. * 

Milky Way, in the Heavens, what, p. 313. 

Mils, Water, different Kinds of, p. 45. their great Uſefulneſs, 45. 


Mines, Salt, of Williſca in Poland, a particular Deſcription of, p. 79, 


80. Salt-Mines not produced by the Sea- Water, 81. 

—of Gold, See Gold. | 

of Silver. See Szlver. 

Money, the Origin of, and Meaning of the Word, 281. 

Moon, it's Influence on the Tides, p. 121, various Opinions concerning 
this Phænomenon, 122 the Manner how it cauſes the Tides, un- 
certain, 161d, | 

Mortar, the manner of making it, p. 227. different Sorts of, 1014. 
hardens by Length of Time, and how, 228, the Ancients had no par- 
ticular Secret how to make it, 261d, 3 

Moſes, his Hiſtory of the Creation not founded on Fiction to ſerve any 
particular End, p. 330. his Account of the Light agreeable to Truth, 
331, 332. as allo his Account of the Waters above and below the 
Firmament, 332. his Hiſtory of the Deluge confirmed by what we 
diſcover in the Strata and Conſtitution of the Earth, 333, 334. 

Aloe ion, impoſſible for it to produce any regular, organized Body, 
p. 195, 196, 197, 328, 329. of the heavenly Bodies not determined 
dy blind Chance, or a fatal Neceſſity, 317. 

Mountains, their Uſefulneſs in facilitating the Courſe of Rivers, p 29. 
Structure, 94. wonderfully contrived for the Formation of Springs, 
97, 98. other Benefits of them, x13 to 115. a Proof of the De- 


luge, 343, 344. 


Mulberry-Irces, white, preferable to black, why, p. 24. thrive in the 


moft barren Soils, 25. firſt planted in Fance by Herry II. 16d, 
Mullet, p. 145. the Spawn of this Fiſh much ſet by in ſome Places, ib. 
Muſcle, an Inſtance of it's Hoſpitality, p. 147, 148. 
Muſbroom, Sea, or Anemone, a Fiſh of a very extraordinary Nature, 
P. 149. both Male and Female in itſelf, 167. viviparous, 161d, it's 

Animality diſputed, but proved, 149, 130. | 
Mz, p; 205. 

N. 


NI, or Mother of Pearl, how it produces Pearls, P. 153. after 


what manner forms it's Shell, 154. 
Naphtha, it's Properties and Uſes, p. 203. 
Narval, or Sea-Unicorn, deſcribed, p. 139. | 


Nature, all the Parts of it helpful and aftifting to each other, P 44 


7, 112, 113, 127, 161, thoſe things in Nature which ſcem 
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Blemiſhes oftentimes moſt uſeful, 99. the Study of it the beſt Com- 
pany and Employment, 115, too much neglected by the Generality 
of Men, 1bid. the Syſtem of, aptly compared to a Watch, 423. 
the Uic and Deſign of, 303, 394. proves the Unity of God. See 
God, All it's Parts neceſſarily depend one upon another, 304, 305. 
it's Agreement with Revelation, 326. many apply themſelves to the 
Study of it from wrong Motives, 351. the Ute we ought to make 
of it, 350, 351. 
Negroes, on the Coaſt of Africa, their ſtrange and unnatural Kind cf 
Traffick with the Europeans, p. 134. 
Nets, for fiſhing with, ſeveral ſorts of, See F bing. 
Newfoundland, the Fiſhery of, brings in vaſt i relit to the Proprietors, 
141. 
ee what and where found. p. 2 10. how collected, 211. in what 
differs from Salt-petre, 101d. it's Properties and Uſes, ibid it's prodigi- 
ous Force in the Compoſition of Gunpowder, ibid. See 9 
* of any Enterprize, no reaſonable Objection to our undertakin 
, prov'd from two Inſtances, P. 25. 
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O 78-50-94, Deſcription and Uſe of, P. 155, 
Oil, a Remedy for Potion, p. 215. 
Oils, in the Earth, their Uſes, p. 206. 
Onyx- Stone, p. 237. Opal, p. 236. 
Ore, Iron. See Tron, 
0. gan, of what made, p. 294. ſurpaſſes all other muſical Inſtruments, is, 
Orpiment, p. 215. 
0 fe.-Plats, how made to turn to very go od Account, p. 49. 
Ovid, his Cenfure of the Uſz of Riches condemned, p. 201. 
Oxen, how to know ae Abs. P. 12. how to break young Oxen, i6:d, 
a profitable Animal, 76:4, 
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Amting on Glaſs, Art of, not loſt, b. 219. why diſoſed, ihr, 999 
Paris, a Scheme for the better ſupplying it t with the Feine: Water, 5 
P. 31, 32. the Wonder and Delight of Fo oreigners, 761.1. f 


Paſlures, how diftinguithed from Meebo, p. 7. their Advantage 
Over Meadows z 8 . Sor Mea 4IIVSI, 
Pearl, Mother of, See Nader. 


—— 
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Pearls, where found, and how formed, p 154. 

Peter, Czar, his Scheme to ergroſs the Prado of Alia, p. 38. 
Petrification performed three ways, 2 240, 242, 246 

Petrified Bodies acounted for, Pp. 248, 249. different Kinds, 230, 


251. why ſome of them {cum to move in V inegar, 251. Arete 
a Vaiverial Deluge, <a LIP 

Petraly, or Rock-Oil, P. 223. 

Ph; lofopber*- Stang, Stories relate, Jof it's having been found cut not to he 
credited, p. 297. Vani ty of teeking after i it, 297,298. Impotlib»1i;s 
of finding it 298. provideat! ally concealed from us, 299. the Eviis 
that would be conſequent to the Diſcovery of it, 300. 

P biloſepby, how miſapplied, p. 127, 195, 302, 303, 3.50. . 
to the Diſ. :overy of the E Neves s and firſt Principles or Bodies, 3 
the Imperfection of Ir; 1 199, 319. it's Ute, 250, 302, _ Ys 
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362 IN DE X. 
different Motives lead Men to the Study of it, 350, 351. the proper 
Uſe of it, ibid, Pipe- Worm. See Vorm. 

Plaifter, of what made, p. 241. why hardens upon being mixed with 
Water, 242. | 

Plants, imbibe Nouriſhment through their Leaves as well as Roots, 


P. 43, 89. the great Expence of Water required to their Support, 
prov'd by an Experiment, 89. to what owe their Vegetation, 181. 


their Trachian Arteries or Lung-Pipes, how uſeful. ibid. the Pro- 


Ereſs of their Vegetation, 308 to 312. why generally grow in an 
erect Poſture, 309. how receive their Nouriſhment, 383, 384. 
Farina fœcundans in Plants, how promotes Generation, not known, 
P. 309, 310. | 
Plants, (Sea) divided into three Claſſes, p. 155. why have no Roots, 
159. not the Effect of Chance, but regular Productions, ibid. 
half ſtony, Nature of, 156. ſtony, ibid. | 
Poets, deal much in the Figure Hyperbole, p. 50. are oftener led by 
Fancy than Reaſon and Truth, 201. 
Peolypus, See Cuttle- Fiſh. = 
Porcelane-Ware, well imitated in Holland and France, p. 230. the Uſg 
made of it in Siam, Fapan, and China, 231. | 
Porphyry. See Marble, | 
Porto- Bello, the greateſt Fair in the World for fix Weeks, p. 133. 
Potter:-Mare, it's great Uſefulneſs on divers Accounts, p. 230, 231,232. 
Poultry, different Kinds of, and their different Ways of living, P. 22, 
Peroder, (Gun). See GCunpoeoder, | 
Powder, ſympathetick, p. 214. 8 
Printirg, Art of, hizhly beneficial to Mankind, p. 294. Types for, 
cf what made, 1614, 
Pumice-Stone, p. 238. | | 
Purfle, of the Ancients, made of the Liquor of a Fiſh, P. 152, why 
bore a high Price with them, ibid. 
| Purple-Fip, See Purple, 


3 p. 233, Ce. | | 
Quartiver, cr, Sea Dragon, the Prick of it venomous, P. 144. 
Quictſilder. Sce BMercury. 

Ns, under the Torrid-Zone, See Terrid-Zone, What Quantity 
of Rain falls in ſeveral Parts of Europe in one Year, p. $7, 93» 
penetrates into the Farth to feed the Reſervoirs of Springs and Wells, 

9H, how this is effected, 96, 97. proved by ſome Inſtances, 104. 
705, 106. great and ſmall Rain acccunted for, 170, 171. 2 

Rain-biww, whether one before the Deluge, p. 3242. how cauſed, ibid. 

Rain-deer, a very ſerviceable Animal on many Accounts, P. 113. 

Rarefactian. See Air and Light, 

Reulgar, p. 215. Reaſon, See Pbilaſof hy. 

Kennet, what, p. 14. 

Hider, a great Advantage to a Proſpect, 9 26. 

Rivers, their Origin and Growth, P. 26. the Place of Rendez rom 
for almoſt all forts of Animals, 27. their Progreſs, Beauty, and Vie- 
$ulacſ:, 28, 29, 42, their amazing Iacreals and Length 1 
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Parts of the World, 28. an Objection to their Uſefulneſs anſwer'd, 
2. the Means of Communication between one Country and an- 
other, ibid. other Benefits of Rivers, 42, 43, 44. the miſchicyous 
Effects of, 47, 48. how prevented, 48. ſeveral have golden Sands, 
51, 52. Rivers under the Torrid Zone, why overflow at certain 
Seaſons of the Year, 92, 93. ſubterraneous, proved and accounted 
for, 109, 110. Roads, See Highways. 
Rockets, the Reaſon of their mounting perpendicularly in the Air, p.212, 
Rubies, different ſorts of, p. 235. 


SA; or Nautilus, a Fiſh ſo called, p. 150. it's manner of managing 

it's Boat very curious, ibid. 15 1. 

Saintfain, an Herb of great Uſe in fertilizing barren Lands, p. 18. 

thrives in the pooreſt Soil, ibid. Directions how to ſow it, 19. 

Sal-Ammoni ac, p. 215. | 

Salmon, ſeveral Ways of catching it, P. 51. 

Salts, their Figures, Uſes, and Offices, p. 206, 207, 208. different 
Sorts of, how produced in the Earth, 209. conſiſt of Acid and 
Alkali, 216, N | 

Salt, common, Manner of making it, p. 73. how whitened, 210. 
loſes Part of it's Strength in this Operation, 76:4, Vid, Sea. 

Salt- Mines, See Mines. Salt-petre. See Nitre. 

Salt-Wells, whence they derive their Saltneſs, p. 82, 209, 

Land, how appears when view'd with a Microſcope, p. 52, 241, 247, 
it's Uſefulneſs in filtrating the Water of Springs and Wells, 98, 226. 
particular Configuration of it's Parts, 224- impenetrable by Water, 
ibid. it's Serviceableneſs in Agriculture, 226. in Maſonry, 229, in 


Potters Ware, 228. in making Canals and other Works, bd. 


other Uſes of it, 229. 

Sappbire, p. 236. Sau- Fißb, p. 140. 

Seare, a Fiſh of a very particular Nature, p. 145. 

Sculleps, p. 15 3. worn by way of Decoration in the Collars of certain 
Pilgrims, 161d. 

Sculpture, the Uſe and Deſign of, p. 261. Abuſe of, 7b. made ſub- 
ſervient to uſeful Purpoſes by the Grecians, 263. how improvable to 
our Advantage, 263, 264. | 


Sea, it's annual Expence of Waters to ſupply the Occafions of the 


Earth, p. 9 1. how repaid, 92, 93. a Proſpect of it at Sun-let, 117. 
in a Storm, 119. in a Calm, ibid. wonderfully kept within it's 
Bounds, ibid. E lux and Reflux of. See Tides, It's Saltneſs, wherein 
uſeful, 124, 126, 127. ſome Attempts to account for this Quality in 
it expos'd, 124, 125. does not proceed from Strata or Mines of Salt at 
the Bottom of the Sea, 125, 126. to be reſolv'd into the ſpecial Will 
and Providence of Gcd, 127, the Sea deſign'd by God for the Benefit 
andConvenience of all Nations, 136. has it's Foreſts and Meadows, 158. 
ea-Birds, p. 120. Sea-Calf, or Seal, p. 139. 
Sea-Cozo, or Lamentine, ibid. Sea-Drgs, p. 138. 
Sea-Hog, or Porpoiſe, bid. Sta- Sali, it's great Uſefulneſs, Vid. Sea, 


Sea-Urcbin, or Button-Fiſhes, p. 148. 


Sea- Mater, more heavy than River-Water, why, P. 45. it's exact 
Weight, ibid. what Proportion of Salt it contains, 74. not to be cur*d 
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364 INDEX. 
of it's Brackiſhneſs by Art, 76. cannot percolate through the Larth, 
why, 77, 78. 

Seals, an uſeful Invention, 5. 254. 

Seine, what Quantity of it's Water runs every Day under the Pont Riyal 

at Paris, calculated by Mr. Marriote, 74, 85. this Caculation how 
made, $6, 87. 

Shari, the molt terrible of all the Sea-Dogs, p. 140. the Uſe made of 
the Skin of this Fiſh „ ibid. the Teeth of it called G!:ſopetre, 
249, it's enormous Weight, 250. 

Sheep, in what Soils thrive beſt, p.19.the annual Profit of a ſingle one, ib. 

Sbeep-Sbearing, the manner of, ibid. 

Sells ,(Sea) found in the middle of hard ſolid Bodies ,accounted for, p. 249. 
thoſe that are found under the Earth in the middle of Continents and 
Iſlands, a Proof of the Deluge, 334, 345. how petrify'd, 76d, 

See Fiſh. 

Ships, the Structure of, p. 128, 129, 131. Launching of, 128. careen- 
ing and calking of, 129. Method uſed to prevent the Water from 
ſoaking into them, 129, 130. and the Worms from eating into 
them, 130. Ships of different Sizes and Burdens, 131. 

Silt-Mannfacture, it's firſt Eſtabliſnment in France, p. 2 5. 's Progreſs, ib. 


Silk-Worms, a profitable Species of Aiman, P. 24. whence and when 


imported into Europe, 25. 

Silver, not diſſolvable by Agua regia, why, p. 274. diſſolv'd by Agua 
fartis, 275. how ſeparated from it, ibid. Standard of, 277. how 
found in the Mines, 286, 287. a prodigious Mats of it found in the 

Mine of Schneeberg in Saxony, 287. moſt commonly found in Marca- 
ſites, ibid. how extracted from it's Marcaſite and common Ore, 288. 
the Proportion betwixt the Weight and Value of Silver and of Gold,. 

Simples, their Variety and Uſefulneſs, Pp. 4. thoſe that grow on the 
Mountains beſt, 114. 


Slates, how formed in the Earth, P. 241. 


Snow, Phænomenon of, explain'd, p. 17 1. enriches Land, 157d. ſeveral 
Springs fed by diſſolv'd Snow, 96. 


Sund, how propagated, P. 187. the Nature of, not fully underſtood, 


187, 188. 
Springs, ſeveral fed by diſſolved Snow, p. 96. periodical, 96, 107, inter- 


mitting and perpetual, how occaſioned, 98. how form' d in che Moun- 
tains, 97. why continue running gently and perpetually, 98. no 
Springs on the Tops of Mountains, in what Senſe true, 109, why 


not always found at the Feet of Mountains, 108. Springs of irefh . 


Water found at the Bottom of the Sea, 109 - 110. Sce Fountains, 
Sponge, a Sea-Plant, p. 156, Stalactites, p. 239. Standard of 
Metals. See Metals. 
Stars, why ſeen by us at ſuch an immenſe Diſtance from us, p. 312. 
do not derive their Light from any other Body, ibid. 
Stars, falling, Meteors ſo called, what, p. 172. Star- Fiſbes, their 
Structure and Manner of ſubſiſting, p. 144. Steel, how made, P. 270. 
Stxck-F'ſÞ, why ſo called, p. 141. 


Stones, in general, of two ſorts, p. 234. Origin of, 239. form'd | 


three ſeveral Ways, 239, 242, 246, whence the Miſtake of their 
growing by a Power of Vegetation, 242, ſome are endued man Fa- 
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INDEX: 965 
ſticity, 243.—For building with, ſeveral ſorts of, 237. their great | 
Uſefulneſs, 2<4, 255.—For Carving, See Sculptube, 

Stones, figur'd, p. 237, 251. of Florence, 252. how formed, 253. 

Stones, precious, found in the Sands of certain Rivers, p. 52, 53. of two 
ſorts, tranſparent and opake, 234. miraculous Qualities falſely aſcribed 
to them, ibid. upon what Accounts valuable, id. a probable Ac- 
count of their Formation, 242. of their different Colours, 243. 
their real Uſe, 254, 255. Storms, the Uſe of, p. 174, 175. 


| Streamers, in the North, accounted for; P. 192. Jook'd upon as Prog» 


noſticks by the Superſtitious, ibid. no leſs frequent in the South, 
though not ſeen by us, 767d, 


Sublimate, what, p. 273. uſed in refining Gold, 151d. 


Sulphur, where found, p. £74 it's ſurprizing Effect on Water, ibid, it's 


Uſes, 203. Sun-Fiſp, p. 144. Surat, the Market of, Pp. 135. 
Sans, for what uſeful, P. 22, Sued. Fi, a Match for a 
Whale, P. 140. 

A of 


Auer, p 275. 
at? 7 falſe, of the Moderns, in Painting and Statuary, 262,263,264. 
Teleſcope, a curious Invention, p. 224. 

Terras, of what Earth beſt made, p. 225. why ſometimes cauſes the 
Parapet-Wall to bulge out, ibid. | 

Thern-backs, p. 142, a viviparous Fiſh, 143. 

Thunder, how cauſed, p. 172. why appointed by Ged, 174, 175, 348. 
ſtrikes a Terror on "all living Creatures, ibid. Bolt, what ſo called, 
P. 172. — Clap, the Length of, p. 174 —Shower, the Reaſon of, ib, 

Tides, govern'd by the Moon, p. 121, 122. the Manner how, uncertain, 
122, their Variations explain'd, ibid, the great Uſefulneſs of their 
Flux and Reflux, 123. 

Toad-Stones, p. 251, Topaz, or Chryſolite, b. 236. Terrid-Zone, See 
Zone, Trefoil, a SEO kind of Graſs, Pp. 18, Turbot, p. 142. 


71 23 
urg uoiſe, P. * 


Abours, how condenſed and formed into Springs by the Mountains, 
P. 97, 98. how cauſed to aſcend in the Atmoſphere, explained, 
168, 169. Reaſon of their Deſcent, 170. 
eretians, firſt found out the Art of making Glaſs, p. 220, out-done by 

the French in this Art, 221, Perus-ſpell, p. 152. Verdigreoſe, 

p. 215. Pitriol, what, p. 214. why varles it's Properties and 

Effects, ibid. different ſorts of, ibid. it's Uſes, 1d. what fort beſt 

for Ink, ibid. red Vitriol has the Property of ſtopping Blood, ibid. 
Vulcano's, the Benefit of, p. 176. Urchins (Sea), ide Sea- Urchins, 

W. 


Jp Alrais, a Fiſh deſcribed, P. 139+ it's Tecth more valued than 
Ivory, ibid. 


Watch, an Emblem of the Creation, p. 302. Repeating-Watch, 
a furprizing Machine, 292. 

Water, a neceſſary Element of Life, p. 29,—— Of Rivers, how it 
purges itſelf naturally, 30. Ways of purging it, artificially, i6:d, 
why more wholcfom than any other, ae, the Sea. Vide 

Sea. 
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366 IND EX. 
Sea. — Of Springs, how it incruſtates the Pipes it paſſes thro?, qr, 
more hard and heavy than that of the Rivers, ibid. the Uſefulnets of 
Water for the Tranſportation of heavy Burdens, 32. the Proportion 
betwixt the Weight of Water and that of Wood demonſtrated by an 
Experiment, 54. it's Mobility, 35. the many uſeful Effects of this 


Property, 49. Water-Carriages more eaſy and leſs expenſive than 


Land-Carriage, proved by a Calculation, 36. it's Weight and Velo- 
city conſtitute it's Force, 45. the uſeful Effects produced thereby, par- 
ticularly with regard to the working of Mills, 46, 47. ſometimes 
produces miſchievous Effects, 47, 48. Water, and the natural Ver- 
dure of the Earth, agree beſt together in a Garden, 50. does not a- 
ſcend up to the Tops of Mountains by the Attraction of the Strata, 
76, 77. why aſcends in porous Bodies only to a certain Height, 57, 
what Quantity of Water falls on the Earth in one Year, 85. more 
than ſufficient to feed the Rivers, proved by a Calculation, 86, $7, 
88. what becomes of the Overplus, 89. what Quantity aſcends in 
Vapours from the Sea in one Year, go. ſubterraneous Waters 
proved and accounted for, 109, 110. run not from, but into the Sea, 
ibid. Circulation of Waters, 111. why remains ſuſpended in a Tube 
to the Height of thirty Feet, 164. has no natural Antipathy tv 
Fire, 148. does not extinguiſh it, 349. how it acts upon it, 161d, 


Feels, for fiſhing with, deſcribed, p. 85. 


Wells, owe their Origin to the Rain, p. 104, 105, 106. why not to 
be come at in all Places, 108. | 

Wells, of Modena and Stiria, ſome Particulars relating 
accounted for, 102, | | 

Well-Water, in Towns, not ſo wholeſom as other Water, why, P. 106, 

Whale, a Deſcription of, p. 138. ſeveral forts of Whales, ibid. in what 
differ from other Fiſlics, 1½1d. | | 

Windvs, of the Ancients, of what made, p. 218. 

Winds, the Cauſe of explained, P. 175.,—Whirl-winds, the dreadful 
Effects of, 174. not without their Uſe, ibid, Regular and 
irregular, 177. — General, explained, 11d. — Trade- Winds, 178. 

Local and irregular, 179. Benefits of Winds, 16:4, Eaſt, 
Weſt, North, and South, 179, 180. the Conſequence that would 
follow from a Suppoſition that there were no Winds, 305. 

Noll, Engliſb, Span iſb, and French, their reſpective Excellencies, p.20, 

Worm, called Pite- Worm, a great Enemy to Ships, p. 130. it's Manner 
of working and living, ibid. the Methods taken to guard againſt 
the Injuries of it, ibid. an Inſtrument in the Hand of God to 
correct the Pride of Man, 131. how promotes the Trade of ſome 
Northern Nations, $19, 

2 


to, P. Ion, | 


OO E, (Jerrid) why coldeſt in the Summer-time, p. 91. the 


continual Rains under it for ſeveral Months together accounted 
for, 92, 93. the periodical overflowing of the great Rivers there 
accounted for, 144 | | | 5 
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366 INDEX 
Sea, —Of Springs, how it incruſtates the Pipes it paſſes thro?, qr, 
more hard and heavy than that of the Rivers, ibid. the Uſefulneis of 
Water for the Tranſportation of heavy Burdens, 32. the Proportion 
betwixt the Weight of Water and that of Wood demonſtrated by an 
Experiment, 34. it's Mobility, 35. the many uſeful Effects of this 


Property, 49. Water-Carriages more eaſy and leſs expenſive than 


Land-Carriage, proved by a Calculation, 36. it's Weight and Velo- 
city conſtitute it's Force, 45. the uſeful Effects produced thereby, par- 
ticularly with regard to the working of Mills, 46, 47. ſometimes 
produces miſchievous Effects, 47, 48. Water, and the natural Ver- 
dure of the Earth, agree beſt together in a Garden, 50. does not a- 
ſcend up to the Tops of Mountains by the Attraction of the Strata, 
76, 77. why aſcends in porous Bodies only to a certain Height, 57, 
what Quantity of Water falls on the Earth in one Year, 85. more 
than ſufficient to feed the Rivers, proved by a Calculation, 86, 87, 
88. what becomes of the Overplus, 89. what Quantity aſcends in 
Vapours from the Sea in one Year, go. ſubterraneous Waters 
proved and accounted for, 109, 110. run not from, but into the Sea, 
ibid. Circulation of Waters, 111. why remains ſuſpended in a Tube 
to the Height of thirty Feet, 164. has no natural Antipathy to 
Fire, 148. does not extinguiſh it, 349. how it acts upon it, 161d, 

Feels, for fiſhing with, deſcribed, p. 85. | 

Melis, owe their Origin to the Rain, p. 104, 105, 106, why not to 
be come at in all Places, 108. 

Wells, of Modena and Stiria, ſome Particulars relating to, P. 101, 
accounted for, 102, | 


FWell-Water, in Towns, not ſowholeſom as other Water, why, P. 106, 


Whale, a Deſcription of, p. 138. ſeveral forts of Whales, ibid, in what 
differ from other Fiſhes, 1h:d, 
Wind:xvs, of the Ancients, of what made, pP. 218, 
Whirl-winds, the dreadful 
Effects of, 174. not without their Uſe, 161d. — Regular and 
irregular, 177. General, explaincd, 151d. — Trade- Winds, 178. 
ä Local and irregular, 179. Benefits of Winds, 16:4, Ext, 
Weſt, North, and South, 179, 180. the Conſequence that would 
follow from a Suppoſition that there were no Winds, 305. 
Noll, Enylijp, Spaniſb, and French, their reſpective Excellencies, P. 20. 
Worm, called Pipe-Worm, a great Enemy to Ships, p. 130. it's Manner 
of working and living, bid. the Methods taken to guard againſt 
the Injuries of it, id. an Inſtrument in the Hand of God to 
correct the Pride of Man, 131. how promotes the Trade of ſome 
Northern Nations, 318. 
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| 2 NE, (Jerrid) why coldeſt in the Summer- time, p. 91. the 


. continval Rains under it for ſeveral Months together accounted 
for, 92, 93. the periodical overflowing of the great Rivers there 
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